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2396644 

RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applications 
This application claims the t)enefit of the filing date of U.S. provisional patent 
appfication serial numt>er 60/212.359. attoney docket numt>er 25791.38, filed on 

5 June 19. 2000, the disclosure of which is incorporated herein by reference. 

This application is a oohtinuata'orv-in-part of the following co-pending patent 
applications: (1) U.S. utiRty patent application serial no. 09/454.139. attorney docket 
no. 25791.3.02. filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provfeional patent application no. 60/111,293. attohfiey docket no. 25791.3. 

10 filed on 12/7/1998; (2) U.S. utiHty patent applicatton serial no. 09/510.913. attorney 
docket no, 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provistonal application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350, attorney docket no. 25791.8.02, filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provistonal 

15 application no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility . patent 
applicatloh serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 
11/15/1999, which claimed the benefit of the filing date of U.S. proviskmal 
application no. 60/108,558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. proviskmal patent applicatton no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 

20 patent- appik»tion no. 09^23,460. attorney docket rio. 25791.11.02, filed on 
3/10/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attorney docket no. 25791. 12.Q2, filed on 2/24/2000, whteh claimed the benefit of 
ttw filing dates of U.S. prpvistohal application no. 60/121,841, attorney docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal appltoafioh no. 60/154.047. 
attorney docket no. 25791.29, fitod on 9/16/li999: (8) U.S. utility appillcation no. 
09/51 1.941. attorney docket no. 25791.16.02. filed on 2/24/2000. which daimed ttte 
benefit of ttie filing date of U.S. provisional serial no. 60/121.907. attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946. 

30 attorney dodket no. 25791 .1 7.02. filed oh 6/7/2000. which claimed the benefit of ttte 
filing date of U.S. provistonal patent application serial ho. 60/137,998. attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.1 22. attorney docket no. 25791 .23.02. filed on 4/26/2000, wrtiich claimed the 
benefit of the filing date of U.S. provistonal application no. 60/131.106. attorney 
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docket no. 25791.23, filed on 4/26/1999. AppUcants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203. attorney docket ho. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provlstonal application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appllcatton serial no. 
60^162.671. attorney docket no: 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteatton no. 60/159.039. attorney dock^ no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applteaUon no, 60/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 
attorney dodcet no. 25791.39. filed on 11/12/1999. . Applicants incorporate by 
reference the disclosures of these applications. 

Background of the Inveritton 
This inventton . relates generally to wellbbre casings, and in particular tp 

15 vvellbore casings that are formed using expandabte tubular nn^ 

Cmventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fluki into the fbmiation'or inflow of fluid from the 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be instelled In a lower t)orehole intetyai is towered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower Inten^al Is of smaller diameter than the casing of the upper 
Interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing fn downward direction. Cement annuli are provided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehoto 
wall. As a consequence of this nested anangement a relatively large borehote 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs duo to heavy casing handling equipment, large 
ddll bite and Increased volumes of drilling flukl and drill cuttings. Moreover, 

30 Increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the larger volume of cuttings drilled and 
removed. 

The present inventton is directed to overcoming one or rnpre of the 
35 fimttattoris of the existtng procedures for fbnrningweU 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that Include^ 
positioning the tubular member and an expansion cone within the preexisting 

5 strudure, anchoring the tubular member to the preexisting stmcture. axlatty 
dte(4acing the expansbn cone relative to the tut>ular member by . pulling the 
expansion cone through the tubular member. and lubricating the interfeioe betvveen 
the expansion cone and the tubular member. 

According to ariother aspect of the present invention, a method of coupling a 

10 tubular member to a preexistihg stmcture is provided that indiides positioning the 
tubular membidr and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexistihg structure, and axiially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 

15 wall thickness that varies less than about 8 %. a hoop yield strength that varibs less 
than about 10 %, imperfections of less than about 6 % of the wall thickness, no 
feilure for radial expansions of up to about 30 %. and no necking of the walls of ttie 
annular nriember for radial expansions of up to about 25%. 

According to anottier aspect of the present Invention, a mettiod of coupling a 

20 tubular member to a preexisting structure is provkJed that includes injecting a 
lubricating fluU into the preexisting sbxicture, positioning the tubular member and an 
expansion cone wittiin the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axlally displacing thie expansion goto relative to the 
tubular member by pulling ttie expansion cone through the tubular member. 

25 According to anottier aspect of ttie present invention, a mettiod of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone wittiin ttie 
preexisting structure, anchoring the expandable tubular member to ttie preexisting 
structure and axially displacing Uie expansion cane relative to ttie . expandable 

30 tubular member by pulling ttie expansion cone ttiRMjgh ttie expandable tubular 
member. The expandable tubular merhber Includes: a first tubular member, a 
second tubular mefnber, and a threaded connecfiori for coupling ttie first tubular 
. member to ttie second tubular member. The. ttireaded connection includes: one or 
more sealing members for sisallng ttie tntarfece between ttie first and second tubular 

35 members. 
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According to another aspe^ of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 stnjcture, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular nrmnbers 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant coupling the threaded 
10 portions of the tubular members and curing the sealant. 

According to aruyther aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
-the tubular member tb the preexisting structure, and axially displacing the expansion 
15 cone relative to the tubular menftf)er by pulling the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
' engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axtelly 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
Includes one or more slots. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandatrie tiibuiar member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting stmcture, and axiaily 
. displactng the expansion oorie relative to the expandable tubular member by pulling 
the expansion cone through the. expandable tubular nrtemberi The tubular rnember 
includes: a first preexpanded portipn, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the interrradiato po^^^^ 
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According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stru<^re, 
anchoring the expandable tubular memb^ to the preexisting stmcture, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial forde includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present Invention, a imthod of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stnjcture, anchoring 
the tubular nriember to the preexisting structure, and axially dteptacing the expansion 
cone relative to the expandable tubuliar member by pushing and pulling the 
expansion cone through the expandable tubular member. 

IS According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stnjcture is provided that includes positioning the 
tubular member and an expansion pone within the' preexisting structure, anchoring 
the tubular member to the preexisting stnicture, axially displacing the expansbn 
cone relative to the tubular member by pulling the expansion - cone through the 

20 expandable tubular menrter, and InJecUrig a curable fiuldic sealing material, between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 

25 positioning VtiB tubular member and an expansion cone within the preexisting 
structure, andx^ring the tubular memt)er to the preexisting structure by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
the tubular memt>er by pulling the expansion cone through the tutuilar member. 

According to another aspect of the present Invention, a method of coupling a 

30 . tubular m^ber to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone withih the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
memt>er. and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone throt^h the tubular member. 
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According to another aspect of the present Invention, a method of coupHng 
an expandable tutxjlar memtier to a preexisting structure is provided that includes 
positioning the expandat)le tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axlally displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, explosively anchoring the tubular mend)er to the preesdstlng structure, arid 
axially displacing the expansion cone relative to the tubular member 

Aocdrding to another aspect of the present invention, a method of coupling 
an expandable tubular to a pree)dsting structure is provided that includes fixing the 
position of an expansiq|n cone within the preexisting structure, driving the 
expandable tubular member onto the expansion cone in a first direction, and axlally 
displacing the expansion cone In a second direction relative to the expandable 
tubular member. The first and seqond directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular, an expansion cone, and a resilient anchor wi^ln the 
preexisting structure, releasing the resilient anchor, and axlally displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular menr*er. an expansion cone, and an anchor into the 
preexisting structure, and anchoring tiie expandable tubular member to ttie 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the exparision pone. 

According to anotNir aspect of Vtie present invention, a mettiod of coupling 
an expandable tubular member to a pree)dsflng structure is provided that includes 
placing the expandable tubular member and an expansion oone Into ttie preexistfng 
structure, placing a quantity of a fluidic material pnto ttie expandable tubular 
memb«* to anchor the expandable ^bular member to ttie preexisting stnicture. and 
axially displacing tile expansion cone. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone Into the 
preexisting stmcture. anchoring the expandable tubular rhember to the preexisting 
5 stmcture by injecting a quantity of a hardenable fluWIc material Into the preexisting 
structure, at least partially curing the hardenable fluWIc.seallng material, and axlally 
displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting strudufB provided that includes 
10 placing the expandable tubular member and an expansioh cone within the 
preexisting stmctuie and applying an aoiaA force to the expandable tubular member 
in a dovmwaid direction. 

Aooordihg to another aspect of the present Invention, a method of coupiing 
an expandable tutelar member to a preexisting structure is provided that Includes 
15 placing the e)^ndable tubular nnember and an expansion bone within the 
preexisting structure, Injeding a quantity of a first fluidic material having a first 
density into the region of the preexisting stmcture outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tutMiiar member below the exf^nsion cone. 
20 The second derisity is greater ttianttie first density. 

According to another aspect of ttie present Invention, a method of coupling 
an expandable tubular mernber to a preexisting structure Is provided thai includes 
placing the expandable tubular mennber and an expansion cone Into ttie preexisting 
structure, anchoring the expandable tubular member to ttie preexisting structure, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
ttie expandable tubular member below ttie expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure js provided ttiat includes 
placing the expandable tubular member and an expansion cone Into the preexisting 
3Q structure and applying an axial force to the expandable tubular men4>er. 

According to another aspect of ttte present Invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided ttiat Includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tububr merrt)er to ttie preexisttng ^jtrudurBi. and ari expansion cone movably 
35 coupled to ttie expandable tubular member and adapted to radially expand ttie 
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expandable tubular member. Including: a housing including a tapered first end arid a 
second end, one or wore grooves formed in the outer surface of the tapered first 
end, and one or more axial flow passages fluMidy cxiupied to the grooves. 

According to another aspect of the present invention, an apparatus for 

5. coupling an expandable tubular member to a preexisting structure Is provided that 
includes an e)4)andable tubular member, an anchoring device adapted to couple the 
expandable, tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubufcar member includes: an 

10 annular member, having: a wall thidcness ttiat varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %. in^rfecUons of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
neddng of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invehtlori, an apparatus for 

coupling an expandable tubular member to » preexisting structure is provided that 
Includes an expandable tut>ular menriber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nrK>vably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular rmmber Includes: a first 
tubular number, a second tubular member, and a threaded connection for coupling 
the first tubular mernber to this second tubular member, the threaded connection 
including: one or more seatirig members for sealing the Jnterface between the first 
and second tubular members. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular merriber to a preexisting stmcture is provided that 
includes an exparidabie tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tulMJiar nrtember and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mernber to a pn^existing structure is provided that 
includes ah expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tobular member includes: a |»lr 
of tubular members having threaded portions coupled to one another, and a quantity 
of a se^nt within the threaded portions of the tubular members. 

5 According to another aspect of the present Invention, an apparatus lor 

coupling an expandable tobular member to a preexisting structore is provided that 
includes an expandable tobular member, an anchoring device adapted to couple the 
expandable tobular member to the preexisting structore. and an expansion cone 
movably coupled to the expandable tobular member and adapted to radially expand 

10 the expandable tobular member. The expandable tobular member includes: a pair 
of rings for engaging the preexistlrig structore. and a sealing element positioned 
between the rings for sealing the Iriterface between the tobular member and the 

preexisting stmcture. 

According to another aspect of the present invention, an apparatos for 
15 coupling an expandable tobular member to a preexisting structure is provided that 
includes ah expandable tobular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tobular member. The e)qpandable tubular member includes one qr 

20 more slots. 

According to another aspect Of the present Invention, an apparatus for 
coupling an expandable tobular member to a preexisting stnictore is provided that 
includes an expandable tobular member, an anchoring device adapted to couple the 
expandable tobular member to the preexisting stnictore, and an expansion cone 

25 movably coupled to the expandable tobular member and adapted to radially expand 
the expandable tobular member. The expandable tubular member Includes: a first 
preexpanded portion, an Intennediate portion coupled to the first preexpanded 
. portion Including a sealing element, and a second preexpanded portion coupled to 
thei intermediato portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tobular member to a pree}dsting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to.ooupie the 
expandable tobular member to the preexisting structore. an expansion cone 
movably oOupled to the expahdabte tubular, member and adapted to radially expand 
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the expandable tubular member, and a vatveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus tor 
coupling an expandable tubular niember to a preexisting structure Is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support imniber. an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioried 
10 above the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular merriber to a preexisting structure is provided that 
Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosive 
^ arictoring device coupled to the second support member adapted to couple the 
expandable tubular rneniber to the preexisting structure. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 includes a support member, ah expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expanston cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
Includes a support nriember. an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of th^ present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is pcDvide|d that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular rnombat ocvjpled to the mpanslon cone including one or more 
shape menrxxy nietal inserts, and a heater coupled to the support member in 
opposing relatk>n to the shape rnernory nietal Inserts; 

According to another aspect df ttie present Invention, an apparatus for 
coupling an expandable tubular member to a preexistlrig structure is provided that 
35 includes a support member, an expanisbri cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion, cone, and a 
resHlent anchor coupled to the (expandable kibuiar member. 

According to another aspect of the present invention, an expandable tubular 
rnember is provided that includes: an expandable tubular body, one or more lesfllent 
panels coupled to the expandable tubular body, and a release member reteasaWy 
coupled to the resilient panels adapted 16 controllably release the resilient panels. 

According to another aspect of the present Invention, an apparatus for, 
coupling an expandable tubular member to a pieexistirig strudure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member cdupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, Including: one or more spikes 
pivotaily coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular rnember coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotaily oou|)led to the expandable tubular member. 

Accordhg tp another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cpne, including: a slotted 
portton provkled at one end of the expandable tubular men^r. 

According to another aaped of the present Invention, an apparatus for 
coupling an expandable tubular memi>er to a preexisting stoicture is provided that 
Includes a support member, an expanston cone, an expandable tubular member 
coupled to the expansion cone, a coupling devtee coupled to the support member 
and an end portion of tfie expandable tubular member, and 
a mass coupled to the end portipn aX tte expandable tubular mennber. The weight 
of the mass is greater than the yieW strei^th of the expandable tubular member. 

According to another aspect of the present Inventtori. an apparatus for 
coupling an expandable tubular member to a preexisting structiae Is provided that 
Includes a support member including a fluid passage, an expansion conis coupled to 
the support meirtber. an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expanston cone, an. end plate coupled to the. slip 
joint, a fluid chamt)er coupled to the fluid passage^ the fluid chamt)er defined by ttm 
inteitor portion of the expandable tubular mentber between the expansion cone and 
the end plate. 

5 According to ariotherasped of the present invention, a method^ 

tubular member to a preexisting stmdure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10. According to another aspect of the present invention, an apparatus Is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member Is coupled to the preexisting structure by the process of: 
positiOTing the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the fajbular member. 

Brief Description of the Dra\i^ngs 
FIG. . 1a is a fragmentary cross-sedtonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular meniber of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a flBgmentaiy cros&^ctional illustration of the apparatus of FIG. 

lb after initiating the axial displacdment of the expansion cone by pulling on the 
expansion cor^ and Injecting a i^essurized fluid below the expansion cone. 

FIG. 1 e is a fragmentary cross-secttonal illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross^secHgnai illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1f after the renwval of the anchoring device of the apparatus from the welltMre 
casing. 

FIG. 2a Is a fragmentary cross-sectional liustration of the placement of an 
5 embodiment of an apparatus for expanding a tubular member within a wellbofe 
casing and an open hole In a subterranean formation. 

FIG. 2b is a fragmentary cross-sedidnal Illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2cl8 a fragmentary cross-sedional illustration of the apparatus of FIG; 

2b ^r Initiating the axial displacement of the expansion cone. 

RG. 2d te a l^merrtary cross-sectional illustratlbn of the apparatus of FIG. 

2b after initiating the axial dteplapement of the expansion cone by pulling, bp the 

expansion cone and also by Injecting ia pressurized fluid below the expanskm OOT^ 
15 FIG. 2e to a fragmentary cfoss-sectlonai niustratlon of the apparatus 

2c and 2d after the completion of the radial expansion of the expandable tubular 

member. 

FIG. 2f is a fragmentary ooss-sectic^l Illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

20 FIG. 3a te a ifragmentary cross-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a vwllbore 

casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the v»ellbore 
25 casing. 

FIG. 3c Is a fragnientary cross-sectional illustration of the apparatus of FIG. 
3b after Initiating the axial displacement of the expansion cone. 

FIG. 3d is a firagrnentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 Is a fragmentary cross-sectional illustration of an embodlmerit of a 

shoci( absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 te a cross-sddionai illustration of an embodlnwht of a coupHng 
arrangement for use In the expandabte lubutar inembers of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodinnent of an expandable 
tubular nnember having a slotted lower section for use in the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of'^an expandable 
S tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illt«straflon of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
td3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apr^ratus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for e)4>anding a tubular member within a welibqre 
casing. 

15 FIG. 10b is a fragmentary cross-sedionai illuistration of the apparatus of FIG. 

10a during the Injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary ooss-sectipnal Illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

PIG. lOe is a fragmerttary cross-sectional illustratton of the apparatus of FIG. 
25 lOd after anchoring the expandable tubularmember of the apparatus to the welibore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the sbdal displacernent of the expansion coro^ 

FIG. lOg Is a fragmentary cross-sectional llli^tration of title apparatus of FIG. 
30 lOe after initiating ttie axial displacement of the expansion cone by pulling on the 
expansiori obrie and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragmentary crbss-sectiohal Illustratton of ttie apparatus of 
FIGS. lOf and lOg after ttie completion of the radial expansion of ttm expendable 
tubularmember. 
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FIG. 101 is a frtigrnentary cross-sectional lllustratipn of the apparatus of FIG. 
lOh after the decouplir^g and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary crose-secHonal iUustfation of an alternative 
5 emixxliment of an apparatus for coupling an expandable tubular member to a 

preexisting structure. 

FIG. lib is a fragrnentary cross-secttonal Illustration of the apparatira of FIG. 

11a after anchoring the expand^ tubular member of the apparatus to the wellbore 

casing. 

10 FIG. lids a fragmentary cross-sectional illustration of the apparatus of FIG. 

lib after initiating the axial displaoement of the expansion cone. 

FIG. lid is a fragmentary cross-sectioniail Illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

15 - FIG. lie Is a fragmentary cross-sectional Illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after inittlting the axial displaoement of the exjMnsion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

11f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a Is a fragmentary cross-sectionai illustration of an alternative 
embodinwnt of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
25 FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbbre oasing. 

FIG. 12c is a fragmentary cross^ctional illi»tration of ttie apparatus of FIG. 
1 2b after Initiating the axial displaoenwnt of the expandable expansion cone. 
30 FIG. 12d is a fragmentary cross-sectional, illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an attemative 
embodiment of an ai^Mratus for coupling an expandable tubular member to a 
preexisting structure positioned within a weliborie. 
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FIG. 1 3b is a fragmentary cross-^sectional illustration of the apparatus of F(G. ^ 
13a after activating the shape mermry metal inserts in order to anchor the 
expandable tut>ularmemt)er to the weilbore casing. 

FIG. 13c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
S 1 3b after initiating the axial displacement of the expansion cone. «^ 
FIG. 13d Is a fragmentary cross-sedional illustration of the apparatus of FIG. 
' . 1 3c after completing the radial exparision of the expandable tubular member. _| 
FIG. 14a is a fragmentary cross-sectional Illustration of an aKemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting stnjdure positioned within a weilbore casing. 

FIG. 14b is a ftagmentaiy cross-sectional Hiustration of the apparatus of FIG. 
14a after coupling the packer to the weilbore casing. [ 

FIG. 14c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
14b after Initiatirig the axiai dteplacement of the mpandaUe tubulv member towards - 
IS the expansion oone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable, tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d.after decoupling the packer from the weilbore casing. " •*> 

FIG. 14f is a fragmentaiy cross-secUonal illustratton of the apparatus of FIG. * 
14e after initiating the axial displacement of the expansion cone relativa to the 
expandable tubular member. i 

FIG. 14g a fragmentary cross-sectional illietration of tiie completion of the ^ 
25 radial expansion of the expandable tulMJiar member. 

FIG. 15a is a fragmentary cross^sectional illustratton an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a weilbore. . 

FIG. 15b is a fragmentary cro8»-sectk>nal illustration of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the weilbore casing. , 

FIG. 1 5c is a fragmentary cras8-sectk)r|al illustriatton of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-secHonal iliustratton of the apparatus of FIG. n 
1 5c after coinpletion (rf the radial ejqrariskm of the expandable tubular inember. 

• ■ 1 
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FIG. 16a Is a tc^ view of an embodiment of a resBient. anchor for use In the 

apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 

coiled resilient member. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus.of FIG. 1 5a. 

FIG..17b Is a tq) view of the resilient anchor of FIG. 17a after reteasing the 

resHlent elements. 

FIG. 18a -Is a fragmehtaiy cross-sectional top view of an alternate 
embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b Is a fragmehteiy cross-sectional top vtew of the resilient anchor of 
FIG. 1 8a after releasing the reslHent elemente. 

FIG. 19a Is an fh)ht vtew of an embodiment of an expandabte tubular 
member Including one or more, reslliient panels. 

FIG. 1 9b Is a cross^sedfonal view of the expandabte tubular member of FIG. 

19a. 

FIG. 1 9c is a bottom view of the expandable tubuter member of FIG. 1 9a. 

FIG. 20a Is a fragmentary crossrsectional lllustratloh of an alternative 
embodiment of an apparatus for coupling an expandabte tubuter member to a 
pree)dsting structure positioned within a wellbore. 

FIG. 20b is a fragmentery aoss-sectlonal Illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c Is a fragmentery cross-sectional illustration of the apparatus of FIG. 
20b after Initiating the anal displacement of the expansion cone. 

FIG. 20d Is a fragmentaiy cross-sectional illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandabte tubuter member. 

FIG. 2la Is an lUustratidn of an embodiment of fte anchor of the apparatus of 
FIG. 20a. 

RG. 21 b is an illustration of the anchor of FIG. 21a after outwardly extending 
thespBces. 

FIG. 22a Is an illuslratfon of an. altemative embodiment of the anchor of the 
apparatus of FIG. 20a. . 

FIG. 22b te an illustration of the andior of FIG. 22a after outwardly extending 

the splices. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
emtxxMment of an apparatus for coupling an expandat>ie tubular memtwr to a 
S preexisting structure positioned wtthin a welttx>re. 

FIG. 23b is a fragmentary cross-sectional illi^tration of ttie apparatus of FIG. 
20a after Irijecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c Is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 

23b after permitting the harderiable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating ttie axial displacement of the expansiori cone. 

FIG 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. > 
15. 23dafleroompletion of tiie radial expansion of the e}q>andable tubular rm 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and mettiod for coupTing an expandable tubular 
member to a preexisting structure positioned wKhin a wellbore csislng and an open 
hole wellbore section! 

20 FIG. 24b is a fragmentary cross-sectional illustration of ttie apperatus (rf FIG. 

24a after releasing ttie packer. 

FIG. 24c Is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 
24b after extruding the expandable tubular menriber off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a pre^ting stiijcture positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-se<^nal illustration of ttie apparatus of FIG. 
25a after injecting a quantity of a fluidic material into ttie expandable tubular 
30 member having a higher density ttian ttie fluid wlttiin ttie preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
25b after extruding the exparKlable tubular member off of the expansion bone^ 
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^ PIG. 26a is a fragmentary cross-sectional illustration of an altemative 

embodiment of an apparatus and method for coupling an expandable tubular 
rr member to a preexisting structure. 

I FIG. 26b is a liragmentary cross-sectional illustration of the apparatus of FIG. 

^ s: 26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the ocvnpletion of the 
^ radial6xpdnsionprooessu8ingthe.apparatu8 6f FIG. 26b. 

FIG. 27 Is a flow chart Illustration of a prelerred embodiment iaf a method of 
coupling an expandable tubular to a preexisting stmcture. 
10 FIG. 28 Is a cross^sedional illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 
^ FIG. 29 is a cross-sectional Hlustratioh of the isubsequent application of radial 

pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tutjular members to a preexisting 

^ structure Is provided, in a preferred embodiment, the tubular members are coupled 

to the preexisting structure by radially expanding the tubular members into contact 
wHh the preexisting stmcture. In a preferred enibodlment. the tubular members are 
radially expanded by anchoring one iwid of the tubular members to the priBexistIng 
^ 20 strucbjre and then pulling an expansion cone through the tubular rnemte In this 

manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la, lb, 1c. 1d, 1e. 1f and 1g, a preferred 
^ embodiment of a nrwthod and apparatus for coupling an expandable tubular member 

25 to a preexfeting staiclure will be described. Referring'to Fig. 1a. a weiibore casing 
100 is positioned within a subterranean fomiation 105. The weiibore casing 1(X) 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The vweiUwre casing 100 further indudes one or more openings 1 10 that 
" may have been the result of unintentional damage to the welltwre casing 100. or 

30 due to a prior perforation or fiBcturirtg operation perfomied upon the siOTOundIng 
^ subteiranean formation 105. As will be recognized by persons having ordinary skill 

In the art. the openings 110 can adversely affect the subsequent operation and use 
of the weObore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal dff the 
r 35 openings 110 In the weiibore casing 100. More generally, the apparatus 115 Is 
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preferably utilized to form or repair wellbore casings, pipelines, or strxictural 
supports. 

The apparatus 115 preferably includes a first $UKX)rt member '1 20, a second ^ 
support mernber 125, an expansion cone 130, an anchoring device 13S» and 
5 . expandable tubular nriember 140, and one oi; more sealing members 145. ^ 
The first support member 120 is preferably adapted to be coupled to a 
. surfece location. The first support member 120 is further ooupted to the anchoring ^ 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunent and/or oommunicatim. signals ^ 
10 from a surfece location to the arichoring device 135. The first support member 120 
rhay, for example, be oonventionat oomrnerdally available slide wire, braided wire, 
coiled tubing, or drilling stodc matisrial. 

The second support meitiber 125 is preferably adapted to be coupled to a 
surfece location. The second 'support member 125 is further coupled to the ^ 
15 expanston cone 130. The secorid support ntember 125 is preferably adapted to . 

pennit the expansion cone 130 to be axlally displaced relative to the first support ■ 
member 120. The secmd support member 125 may, for example, be conventional 
commerdaily available slick wire, breided wire, coiled tubing, or drilling stock h 
material. 

20 The expansion cone 130 is coupled to the second support member 1.25. The ^ 

expansk>n cone 130 is preferably adapted to radially expand the expandable tubulair 
* member 140 when the expansion cone 130 is axially displaced relative to the ^ 
expandable tubular member 140. In a preferred embodiment, the expansion cone ^ 
130 is provkled substantially as disctosed in one or more of the following: (1) U.S. >y 

25 utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed 

on 12/3/1999, which claimed the benefit of the filing date of U.S. pn>visional patent ^ 

application no. 60/1 1 1.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 

on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional H 

30 applicaflon no. 60/121.702, filed on 2/25/1099; (3) U.S. utility patent applteation 

serial no. 09/502,350, attomey docket no. 25791.9.02. filed on 2/10/2000, whteh ^ 
claimed the benefit of ttie filing date of U.S. provisional application no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.3. utility patent application serial no. 09/440,336, 
attomey docket no. 25791.9.02. fited on 11/15/1999. which claimed the benefit of 

35 ttie filing date of U.S. provisional appiteatton no. 60/108.556. attomey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisjonal patent application no. 60/183.546, 
filed on 2/18/2000: {6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/1O/20bO, wtilch daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

5 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daiined the t)eheflt of the fiOng dates of U.S^ piovistorial applicQtkm no. 
60/121.841, attorriey docket no. 25791.12. filed on 2/26/1999 and U.S. prwistonal 
appication no. 60/154,047. attorney docket no. ^91.29. filed on 9/16/1999; (8) . 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed, on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121,907, attorney docket lio. 25791.16, filed ^n 2C6/1999; (9) U.S. utility patent 
appilcatton no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
whteh claimed the benefit of the fUing date of U.S. provishmal patent applicatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15. vmtf patent applicatton no. 09/559,122. attorney docket no. ;j5791.23.02, fll^ on 
4/26/2000, which daimed ttte benefit of ttie filing date of U.S. provisional applicatkm 
no. 60/131,106. attorney dodket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskMfial eppllcatkm no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appHcatton no. 60/143.039, attorney docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provlskMWl patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 

25. attorney docket no. 25791.39, filed on 11/12/1^. ttie disdosures of which are 
incorporated herein by reference. 

the anchoring device 135 is coupled to Vne first support member 120. The 
arichoring device 135 Is preferably adapted 1o be controllably coupled to the 
expandable tubular member 140 arid the welibore casing 100. In ttiis rtwnner. ttte 

30 anchoring device 135 preferably controllably. anchors ttte expandable tubular 
member 140 to Vne welibore casing 100 to fadlitate the radial expansion of ttie 
expandable tubular member 140 by ttie axial displaoement of ttte expanskm cone 
130. In a preferred emfaiodlntent, ttie anchoring device 135 includes one or more 
expandable elements ISO that are adapted to controllably extend.from the body of 

35 ttw anchoring devtoe. 135 to engage both ttie expandable tubular member 140 and 
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the wellbcm casing 100. In a preferred enrUxxlinnent the expandable elennents 150 
are actuated using fluidic pressure. In a preferred enntxxilnient, the anchoring 
device 135 is any one of the hydraulicaliy actuated packers conrunefctally available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member. 140 is removably coupled to the expansk)n 

cone 130. The expandable tubular mernber 140 is further preferably adapted to be 
. removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular merhber 140 indud^ one or more 
andioring wiridows 155 for permitting the expandable elements 150 of the 

10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
indudes a lower secbon 160, aii Intermediate section 165. and an upper section . 
170. In a prefenned embodiment, the loweir sedton 160 indudes the anchbririg 

15 v^ndows 155 in order to provkie anchoring at an .end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
intermediate secttons, 160 and 165, are less than the Watt thidcness of the upper 
sectton 170 in order to optirnally couple the radially expanded portion of the 
expandable tubular merr^ 140 to the wellbore caslrig 1 00, 

20 In a preferred embodiment; the expandable tubular member 140 is further 

provkled substantially as disdosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, fited on 
12/3/1999, which dalmed the benefit of the filing date of U.S. provisional patent 
applicatkm no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510.913, attomey dodcet no. 25791.7.02, filed 
on 2/23/2000, which dairned benefit of ttid filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791 ;8.02, filed on 2/10/2000. whfch 
daimed the benefit of tt^ filing date of U.S. provisional application no. 60/119,611, 

30 attorney docket no. 25791.8; (4) U.S. utility patent applicatiori serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
. the filing date of U.S. provistonal applteaflon rio. 60/108,558, attorney docket no. 
25701.9. filed on 11/16.1998; (5) U.S. provlsk)nal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) Us. utility patent application no. 09/523,460, attomey docket 

35 no. 25791.11.02, fifed on 3/10/2000, which daimed ttie benefit of the filing date of 
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U.S. provistonal application no. 6CW124.042. filed on 3/11/1999; (7) U.S. utility patent 

appBcatton no. 09/512,895. attorney docket no. .25791.12.02. filed on 2/24/2000. 

whidi dalmed the Iwnefit of the filing dates of U.S. provisional application no. 

60/121.841. attorney docket no. 2579112. filed on 2/28/1999 and U.S. provistonal 
5 application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility applicalton no. 09/511.941, attorney docket no. 25791.16.02, filed on 

2/24/2000, which dabned the benefit of the filing date of U.S. provistonal serial no. 

60/121,907. attorney docket no. 25791.16, filed on 2«6/1999; (9) U.S. ufflity patent 

applicatton no. 09/588,946. attorrfey docket no. 25791.17.02, fited on June 7, 2000. 
10. whtoh dalmed the benefit of the filing date of U.S. provisipnal patent applicatton 

serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utntty patent applicatton no. 09/559,122, attorney docket no. 25791.23.02. fited on 

4/28/2000, whtoh dalmed the benefit of the filing date of U.S. provistonal appficatton 

no. 60/131,106, attpnfiey dodiet no. 25791.23, filed on 4/26/1999; (11) U.S. 
15 provisional applteatton no. 60/146,203, attorney docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provlstonal applteatlon no. 60/143,039, attorney docket no. 

2579126, filed on 7/9/1999; (13) U.S. provistonal patent appltoatlon serial no. 

60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 

applicatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12,1999; (15) 
20 U.S. provlstonal patent applicatton no. 60/159,033, attorney docket no, 25791.37. 

fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/12/1099, ttie disdosures of which are 

Incorporated herein by reference. 

The sealing members 145 are coupled to ttie outer surface of ttie upper 
25 portton 170 of ttie expandable tubuter member 140. The sealing members 145 are 

preferably adapted to engage and flutoidy seal the interface between ttie radially 

expanded expandabte tubular member 140 and ttie vyellbore casing 100. In a 
. prefened embodiment, ttie apparatus 115 Indudes a plurality Of sealing membera 

145. In a preferred embodirnent« ttie sealing mernbers 145 surround and teolate ttie 

30 opening 110. 

As illustrated in FIG. la, ttie apparatus 115 Is preferably positioned wtthin ttte 
weliiwre casing 100 wtth ttie expandsMe tubuter rnember 140 poslttoned in 
opposing relafion to ttie opening 110. In a prefened embodiment, ttte apparatus 
115 Indudes a plurality of sealing membere 145 ttiat are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular nrieniber 140 optimally fluididy isolates the opening 1 10. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wellbore «^ 
casmg 100 using the anchoring device 135. In a preferred embodiment the 
5 anchoring device 135 is pressurized and the expandable element ISO is extended ^ 
from the anchoring device 135 through the oorresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. ' 

10 In an altemative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and thei wellbore casing 100. The compressible oenrient and/or epoxy 
is then pemnitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and flutdic seal is provideid . ^ 

15 around the tubular member 140. 

As HlustrBted ih FIG. 1c. the expansion cone 130 is then axially displaced by 
applying an axial force to the sieoond support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular member 140(into intimate contact with the walls of the wellbore 

20 casing 100. u 
In an altemative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injeoting a pressurized ^ 
fluidic material into the annular space between the first support memt>er 1 20 and the 
second support number 125. In this manner, an upward axial force is applied to the ^ 

25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 

In this manner, a temporary need for increased axial force during the radial ^ 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular rriember 
140 has been radially expanded by the axiial displacement of the expansion cone ^ 

30 130, the first support member 120 and ttve anchoring device 135 are preferably 

removed from expandable tubular member 140 by de-pressurizing the anchoring ^. 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the welltxm casing 100. ^, 
As illustrated In FIG. 1g, in a preferred erhlxxiiment, the opening 110 in. the 

35 weDbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the weilbore casing 100 are optimally provided. More 
generally, the apparatus 115 is \tse6 to repair or iom weilbore casings, pipelines, 
and structural supports. 

Referring to FIGS. 2a. 2b. 2c 2d. 2e and 2f. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refentng fo Fig. 2a. a weHbore casing 200 and an open 
hole weilbore sectidn 205 are positioned within a subterreman fbrmaUon 210. The 
weilbore casing 200 and the open hole weilbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the weHbore casing 200. in this 
manner, the open hole weilbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably iitWzed to form or repair weiHiore casings, 
'pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220. a second 
support member 225. an expansion cone 230. an anchoring device 235, an 
exjsendable tubular member 240. one or more upper sealing members 245. one or 
more lower sealing members and a flexible coupRng element 255. 

The first support member 2i20 is prsferabiy adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surfede location to the anchwing device 235. The first support member 220 
may. for example, be converitional commercially available slide wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support merrdwr 225 ts further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially displaced relative to the first support 
mentiber 220. The second support member 225 may. for example, be conventional 
commercially available slide wire, briaided wire, coQed tubing, or drilling stodc 
material. 

in an altematiye embocfimjant, the. support ntember 220 is telescoplcally 
coupted to the support member 225. and the support member 225 is coupted to a 
surfece support structure. 
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The expansion cone 230 is coupled to the second support memt>er 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
mend)er 240 when the expansion cone 230. is axially displaced relative to the 
expandable tubular member 240. In a prefened embodimmt. the expansion oorra 
5 230 is provided substantially as disclosed in one or more of the fbUowing: (1) U.S. 
utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which dairned the benefit' of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uunty patent application serial no. 09/510.913. attorney docket rio. K791.7.02. filed 

10 on 2/23/2000, which claimed the benefit of the filing date, of U.S. provisional 
appiicatkm no. 60/121,702, filed on 205/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 2S791.8.02. filed oh 2/10/2000. whteh 
dainted the benefit of ttw fliirig data of U.S. proviskMial appiicafion no. 60/i19.611. 
attorney docket no. 25791.8; (4) U.S. utiltty patent applkatkm serial no. 09/440.338. 

15 attorney docket no. 25791.9.02. filed on 11/15/1999. which daimdd the benefit of 
the flHng data of U.S. pro>^^onal application no. 60/108.558, attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appfication no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/tO/2000, which claimed the benefit of the filing date of 

20 U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. uta'lity patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
. applteatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511.941, attorney docket ho. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attonney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent' 
applteation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing data of U.S. provistonal patent application 

30 serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiiify patent applksatton na 09/559.122, attorney docket rw. 25791.23.02. filed on 
. 4/26/^)00. which dairned ttie benefit of the fSing date of U.S. provistonal appKcation 
no. 60/131.106. attorney docket no. 25791.23. filed on 406/1999; (11) U.S. 
piovistonai appHcation no. 601/146,203. attorney docket no. 25791 u^. filed on 

35 7/29/1999; (12) U.S. provistonal appDcatiOn no. 60/143,039. attorney docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applfeation no. 60/159.033, attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. proviskmal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support tmvtoer 220. The 
anchoring devtoe 235 Is preferably adapted to be controilably coupled to the 
10 expandable tubular member 240 and the open hole wellbore section 205. In this 
. manner, the anchoring device 235 preferably controilably anchors the expandable 
tubular member 240 to the open hole wellbore section ?05 to fMlitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring devkse 235 Includes 
15 one or more expandable eiernerijb 260 that are adapted to controilably octend from 
the body of the anchoring device 235 td engage both the flexible coi4)ling element 
255 and the open hole welibora sectton 205. In a preferred embO(flment, tho 
expandable elements 260 are actuated using fluMIc pressure. In a preferred 
embodiment, the anchoring devtee 235 is any one of the hydraulicaiiy actuated 
20 packers ooinrnercially available from Halliburton Energy Sen^cM or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 Is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
25 includes a lower section i265, an intennediate sedkm 270, and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to prbvkle anchoring at an end portkm of the 
exparidable tubular member 240. In a preferred embodiment, the wail thickness of 
the kiwer and intennediate sections, 265 and 270. are less than the wall thickness of 
30 the upper sectkm 275 In onder to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the weHbbre casing 200 and the open hole 
wellbore section 205. 

In a preferred embodiment, the expandable tut>ular member 240 is further 
. provided substantlaily as disctosed in one or more of the foHowing: (1) U.S. utility 
35 patent appiteatkxn serial no. 00/454,130, attorney docket no. 25791.3:02. filed on 
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12/3/1999. which dafmed the benefit of the filing date of U.S. provisional patent -< 
application no. 60/1 1 1.2^. attorney dodcet no. 25791 .3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodcet no. 25791.7.02, filed k 
on 2/23/2000. which claimed the benefit of the filing, date of U.S. provteional 
5 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application ^ 
serial no. 09^2.350. attorney docket no. 25791 .8;02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provision^ application no. 60/1 19,61 1 , ^ 
attorn^ docket no. ^791 .8; (4) U.S. ufillty patmt appOcatkm serial no. 09/440,338, 
atiomoy docket no. 25791.9:02, filed on 11/15/1999, whteh daimed .the benefit of 

10 the filir^ date of U.3. proviskMial appiteation no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appUcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460, attorney docket •'"^ 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing .date of 
-U.& provistonal applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent H 

15 appiicafion no. 09/512,895. attorriey docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dated of U.S. pruvistonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applteatbn no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) ^ 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

20 2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791;16. filed on 2/26/199&; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. «^ 
which daimed tt)e benefit of the filing date of U.S. provtek)nal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. _ 

25 utility patent applteation no. 09/559,122. attorney docket no. 25791.23.02. filed on 

4/26/2000. which claimed the benefit of ttie filing date of U.S. provHskmal api^ication ^ 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U;S. 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteation no. 60/143.039. attomey docket no. ''^ 

30 25791.26. filed on 7/9/1999; (13) U.S; provistonal patent applteafion serial no. 

60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S.proviskm^ . 1 

application no. 60/159.039. attomey docket no. 2579136. filed on 10/12.1999; (15) 

U.S. provistonal patent applkation no. 60/159.033. attomey dodcet no^ 

filed on 10/12/1999; and (16) U.S! provistonal patent applteation no. 60/165,228. 
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r. attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 

Incorporated herein by reference. 

The upper, sealing n«mt)ers 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular rnember 240. The upper sealing 
M 5 members 245 are preferably adapted to engage and flukiiciy seal the Interface 

between the radially expanded expandable tubular member 240 and the wellbore . 
_ casing 200. In a prefeiirad embodiment, the apparatus 215 includes a plurality of 

. upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
10 upper portion 275 of the expandable tubular member 240. The tower sealing 
members 250 are preferably adapted to engage and fluididy seal the interbce 
^ between the radially expanded expandable tubular member 240 and the open 

wellbore section 205. Jn a preferred embodiment the apparatus 215 includes a 
r plurality of lower sealing members 250. 

15 The flexible coupling element 255 is coupled to the lower porUon 285 of the 

^ expandable tubular member 240. The flexible coupling element 255 is preferably 

adapted to radially isxpahded by the anchoring device 235 into engagement within 
r the walls of the open hole wellbore section 205. in this manner, the lower portion 

265 of the expandable tubular rramber 240 is coupled to the walls of the open hole 
f^' 20 weittxxe section 205. In a prefenred embodirnent, the flexible coupling element 255 

is a slotted tubular member. In a preferred embodiment, the flexible coupling 
^ element 255 includes one or more hook elements for er^aging the walls of the open 

hole wellbore section 205. 

^ As illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 positioned in overlapping relation with a portion of 

^ the wellbore casiiig 200. In this manner, the r^ially expanded tubular member 240 

is coupled to the lower portion of the wellbore casing 200. In a pnsferred 
embodiment the upper sealing memt)ers 245 are positioned in opposing relation to 

r the lower portion of the weHbore casing 200 and the lower sealing members 250 are 

30 positioned in opposing relation to the.wails of ttie ope In 

r this manner, the interfece between the radially expanded tubular meimber 240 and 

the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 

r*' sealed. 

As illustrated in FIG, 2b. the apparatus 215 is then anchored to the open 
p 35 hde wellbore section 205 using tiie . anchoring device 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radiaHy extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular mennber 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement andfor epoxy is then 
Injected into the annular spape between the unexpended portion of the tubular 
member 240 and the welltiore casing 100 and/or the open hole wellbore section ^ 
10 205. The compressible cement and/or epoxy Is then penmitted to at least partially 

cure prior to the initiation of ttie radial expansion process, in this manner, an ^ 

annular structural support and fluidic seal is provided around the tubular merid)er 

240. 

As illustrated in FIG. 2c, ttie expansion oone 230 is ttien axialiy displaced by 

15 applying an axial force to ttie secmd support member 225. Jn a prefened 
ernbodinierit, ttie axial displacenient of ttmexpanston cone 23^ 
expandable tubular meml)er 240 into intimate' contact wtth the walls of the open hole 
wellbore section 205. 

In an aNemative embodiment, as Hluistrated In FIG. 2d, ttie axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized A 
fluMic material into the annular space between ttie Htst support member 220 and tiie i 
second support rriember 225. in this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using ttie pressurized fluidic material, 
in this manner, a temporary need tor increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after ttie expandable tubular rnember 240 
has been radially expanded by ttie axial displacement of the expansion cone 230, 
the flrst support member 220 and the anchorir^ device 235 are preferably removed 
from expandable tubular memt>er 240 by de*pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anch(King device 235 frbrn the 
wellbore casing 200 and ttie open hole wellbore Sfectton 205. 

Refenlng to FIGS, 3d, 3b, 3c, and 3d, an ajtemative embodiment of a 
method and apparatus for coupling an expandable tubular rnember to a preexisting 
structure will be described. Referring to Rg; 3a, a wellbore casing 300 is positioned 

35 within a subteirranean formation 305. The weiltx>re casing 300 may be positioned In 
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any orientation from the vertical direction to the horizontal direction. The welllwre 
casing 300 further indudes one or more openings 310 that may have been the result 
of unintentional damage to the wellt>ore casing 300, or due to a prior perforation or 
fracturing c^rafon performed upon the surrounding subterranean fonmatlOT 305. 
5 As wHI be recognized by persons having ordinary sicill in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
10 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 31 5 preferably includes a support rnember 320, an expansion 
cone 325, an anchoring device 330. an expandable tubular mdmber 335, and one or 
more sealing mernbers 340. 
15 The support member 320 Is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring, device 330. The support member 320 is preferably, adapted to 
convey pressurized fluidic materials arid/or electricai current and/or communication 
signals from a surface locattoa to the anchoring device The support rnmiber 
20 320 may, for example, be oonventionai commercially available slide wire, braided 
wire, coiled tubing, or drilling stckdc material 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 
25 expandabto tubular menriber 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1 ) U.S. 
utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
30 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
r on 2/23/2000. whk:h daimed the benefit of the filing date of US. provisional 

application no. 60/121,702, filed .on 2/25/1909; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dod(6t no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611; 
35 attorney docket no. 25791.8; (4) U.S. utilNy patent application serial no. 09/440.338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999. \Arhich claimed the benefit cf 
the filing date of U.S. provteional application, no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application n6. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
5 . no. 25791.11.02. filed on 3/10/2000. wtiich claimed ttw benefit of the filing date of 
U.S. provistonai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appUcation no. 09/512.895. attomey.docket no. 2579t.12.02. filed on 2/24/2000. 
which claimed the bcinefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisiional 
10 appUcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
- U.S. utility applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whfc:h claimed ttie benefit of the filing data of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoation ho. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
15 whki) dainried ttie benefit of ttie filing date of U.S: provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiMy patent application np. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. wNch claimed ttM benjBfit of ttte finng date of U.S. provistonal application 
na 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
20 provisional applteation no. 66/146.263. attorney docket no. 25791.25, .filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provisional patient application serial no. 
60/162,671 , attorney docket no. 25791 .27, filed on 1 i/1/1999; (14) U.S. provistonal 
application no. 66/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
25 U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed oh 11/12/1999, ttie disctosures of which are 
incorporated herein by reference. 

The anchoring devtoe 330 is coupled to ttie support member 320 and ttie 
30 expanston cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to ttie expandabte tubular member 335 to . ttie w^^ In this 

manner, the anchoring device 330 preferably contifoltebly anc^iors ttw. expandable 
tubular member 335 to ttie wellbore casing 300 to facilitate ttie radial expanston of 
ttie e)q>andabto tubular rhember 335 by the axiai displaoement of ttie expanston 
35 cone 325. In a prefened embodiment ttie anchoring device 330 Includes one or 
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r» more expandable elements 345 that are adapted to controllably extend from the 

body of the anchoring device 330 to red'»lly displace conresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial disptecement of the engagemert 
S expandat>le tubular member 335 to the weilbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
^ fliddlc pressure. In a preferred embodiment, the anchoring device 330 is any one of 

the hydrauHcally actuated anchoring devices oommardally available from HaOtourton . 
Energy ServioM or Baker-Hughes. 
10 In an alternative embodiment, the expandable elements 345 are explosive 

devices that controilabiy goierafe a radially dbvcted explosive force for radially 
^ displacing the engagement elements 350. In a preferred embodinrient. the ncplosive 

expandable elements 345 are shaped explosive charges oommerclaHy availabte 
^ from Halliburton Energy Services. 

15 The expandable tubular member 335 is rernovably coupled to the expansion 

^ cone 325. In a preferred embodiment, the expantitabfe tubular member 335^^^ 

one or more engagement devices 350 that are adapted to be radially displaced by 
:* the aiichoring device 330 into engagement with the walls of the weilbore casing 300. 

lo this manner, the expandable tubular member 335 Is coupled to the weilbore 
20 casing 300. In a prefened embodiment, the engagement devices 350 include teeth 
for biting into the surfece of the weilbore casing 100. 
^ In a prefemed embodiment, the expandable tubular member 335 further 

includes a lower section 355. an intermediate section 360, and an upper section 
^ 365. In a preferred embodiment, the lower section 355 Includes the engagenient 

'25 device 350 iri Order to provide anchoring at ah erid portion of the expandable tubular 
^ member 335. In a preferred embodiment, the watt thickness of the tower and 

Intemnedlate secttons, 355 and 360, are less than the waH thickness of the upper 
sedton 365 in order to optimally couple the radially expended porton of the 
expandable tubular rnerrdMr 335 to the weilbore casing 300. 
30 In a preferred embodiment, the expindabte tidjuiar member 335 Is further 

r provMed substentially as disctosed In one or more of the foOowing: (1) U:S. utility 

patent applteatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
r* 12/3/1999. which dalrned the benefit of the fUing date of U.S. provistonal patent 

appltoation no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
35 utlHfy patent appHcatton serial no. 09/510.913i attorney, docket no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which ^ 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1. 

5 attorney docket no. 25791.8; (4) U.S. utility patent application serial np. 09/440.338. >, 
attorney docket no. 25791.9.02. filed on 11/15/1999. vyhk4i dairned th^^ 
the filing dale of U.S. provisional application no. 60/108,558. attorney docket no. ^ 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appiteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460, attorney docket 

10 no. 25791 .11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provi8k)nal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appDcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2^4/2000, ^ 
which claimed the benefit of the filing dates of U.S. proviskmal application no. 
60/121.841. attorney doicket no. 25791.12, filed on 2/26/1999. and U.S. provisional ^ 

15 appHcation no. 60/154.047. attorney docket no. 25791.29. filed oh 9/16/1999; (8) 
U.S. utility applicatton no, 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no^ 
60/121 .907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 

20 which claimed the benefit of the filing date of U,S. provisional patent application ^ 
serial no. 60/137.998, attorney dock6t no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicafipn no. 09/559.122. attorney docket no. 25791.23.02, filed on ^ 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonal appilcatton no. 60/146.2(», attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appiteatton serial no. 
60/162.671. attorney docket no. 25791^7. filed on 11/1/1999; (14) U.S. provlstonal 
appllcatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provlstonal patent appllcatipn no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provisional patent appHeattoh no. 60/165.228. 
attorney docket no. 25791.39. fitod on 11/12/1999. the disctosures of which are 
incorporated herein by referenpe.. 

The sealing members 340 an coupled to the outer surface of the upper 

35 portton 365 of the expandable tubular memtier 335. The sealing members 340 are ^ 
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^ preferably adapted to engage and fluidlciy seal the interfaoe between the radially 

expanded expandable tubular niember 335 and the welibore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing membeirs 340 surround and isolate the 

^ 5 opening 310. 

As Illustrated iri FIG. 3a, the apparatus 315 is prefierabty positioned within the 

^ welibore casing 300 with the expandable tubular member 335 positioned in 

opposing relation to the opening 310. In a preferred embodiment, th^ apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

^ 10 below the opening 310. In this manner, the radial e)q>ansion of the expandable 

tubular member ^ optimally fluididy isolates the opening 31 0. 

^ As illustrated in FIG. 3b, the expandable tubular member 335 of the 

apparatus 315 is then anchored to the welibore casing 300 using the anchoring 

^ device 330. in a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 

^ radially displaces the corresponding engagement elements 350 of the expandable 

tubular member 335 into intimate contact with the welibore casing 300. In this 

r . manner, the lower section 355 of the expandable tubular member 335 is coupled to 

the welibore casing 300. 
20 In an alternative embodiment a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 

^ member 335 and the welibore casing 300. The compressible cement and/or epoxy 

is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
25 around the tubular mefr4)er 335. 

^ As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 

the expansion cone 325 is a)dally displaced by applying an axial force to the support 
. member 320. in a preferred embodirnent, the deactivation of the anchoring devloe 

P 330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330^ Alternatively, the expandable elements 345 are resiiiently coupled to 

^ the anchoring device 330. In this manner, the expandable elements 345 retract 

automatically upon the deactivation of the anchoring device 330. . In a preferred 

r erribodirrient, the axial displacennerit of the expan^^ 

expandable tubular nriember 335 into intimate contact with the walls of the welibore 

p 35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 Is 

sealed off by the radially expanded tubular member 335. In this nrmnner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or fonrri weDbore casings, pipelines, and structural supports 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
10 fiDrce to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shodk loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. In 
15. this manner, the radial expansion of tubular niembers by the e:H>ansion cones 130, 
230 and 325 Is provided in an dptinfiaily safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support nwnber 410. The lifting device 405 may comprise any number of 
conventional commercially available lifting devices suitable for manipulating tubular 
20 members within a vvellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absort>er 415. The first support rtiember 410 may comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, brakJed wire, or a sitek line. 
25 The shock absorber 415 is coupled to the first support member 410 and the 

second support nrtember 420. The shock absort)er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absorber 415 nriay be any number of conventk>hai commercially available shock 
ab8ort>ers. 

30 The second support mrnxber 420 is coupled to the shock absorber 41 5. The 

second support member 420 is further preferably adapted to be coupled to one or 
rnbrs of the expansion cones 1 30^ 230 and 325. 

In a preferred embddinrient, during operation of the system 400, the lifting 
device applies an axial force to one of the expanstoh cones 130, 230 ahd 325 in 

35 order to radially expand tubular members. In a preferred embodiment, upon the 
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comptetion of the radial expansion process, when the expansion cones 130. 230 
and 325, exit the radially expanded tubular niemt)ers. the sudden shock loads 
generated are at)sort)ed, or at least niinimized, by the shock absort)er 415. In this 
manner, ttie radial expansion of tubular members by pulling the expansion cones 
5 130. 230 and 325 using the lifting device 405 is provkied in an optinvally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members -140. 240. and 335 will now be described, in a 
preened embodiment, the system 500 btdudes ah upper ring 505, a sealing 

10 element 510, and a kywer ring 515. In a preferred embodiment, the upper ring 505. 
the sealing element 510. and the kuwer ring 515 are provided on the outer suifeces 
of the expandaisie tubular members 140, 240. and 335. In tMs manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the iqjper 
ring 505. the sealing element 510. and the kum ring 515 engage the interior 

IS surface of the preexisting stmcture that the expandable tubular members 140. 240 
and 335 are ooupjed to. In a preferred embodiment, the upper and lower rings. 505 
and 515. penetrate the ftitertor surtaoe of the preexisting structure that the 
expandable tiibular members 140. 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140. 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the sealing element 510 is compressed into contact'with the 
interior surface of the preexisting stmcture that the expandable tubular members 
140. 240 and 335 are coupled \o \r\ order to optimally flukiiciy seal the interface 
between the tubular mernbers 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and lower rings. 505 and 515. extend 

25 from the outer surfaces of the tubular members 140. 240 and 335 by a distance of 
about 1/64 to V4 inches, in a prefensd embodiment, the upper and lower rings, 505 
and 515. extend about 1/8" from the outer surfeces of the tubular members 140. 
240. and 335 In order to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surteces of the tubular members 140. 240 and 335 by a distainoe substantially equal 
to ttte extension of ttie upper and lower rings. 505 and 515. abo^ the outer 
surfeoes of the tubular members 140. 240 anid 335. In a prefeired embodiment, the 
sealing elemerit 510 Is fUMicsiied ftam rubber in order to optimally inuMldy seal and 
engage 0^ preexisting stnjdure. 
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in a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. in a preferred embodiment, the coupling 
systems 500 are provided on the lower, intenmdiate, and upper portions of the 
tubular membere 140, 240, and 335. 

Referring now to FIG. 6. a preferred emt>odiment .of an expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferab^ includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
prefened embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred erribodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for faciliteting the 
radial expansion of the lower portion 605 by the anchoring devices 135» 235, and 
330. In this rrianner, the lower portion 605 of the tubular member 600 is prtferebly 
radially expanded by the anchoring devices 135. 235, and 330 into contact with the 
preexisting structure. Furthemkm, in this manner, the lower portion 605 of the 
tubular merriber 600 is anchored to the preexisting structure prior to the iriitiation of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 
upper portbn 615. In a prefen^ embodiment, the wall thicknesses of the lower and 
intemiediate portions, 605 artd 610, iare less than the wall thidchess of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and Intermediate portions, 605 and 610, are 
preexpanded to rnate with the expansion cone. 

Referring to FIG. 7, a preferr^ embodiment of an expandable tubular 
member 700 for use In the apparatus 115, 215 and 315 will be described. In a 
prefenred embodiment the tubular member 700 minimizes the shock loads created 
upon the oomptetkm of the radial expainsion process. In a preferred enrdx)dirnent, 
the tubular member 700 includes a lower portion 705, a lower transitionary portion 
710, an intermediate portion 715, an upper transittonary portton 720, an upper 
portton 725, and a sealing element 730. : 

The feiwer portkm 705 is coupled to the k^wer transittonary portion 710. The 
tower portion 705 is preferably adapted to mate with the expariston cone and the 
anchoring devtoe. 
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The lower transKionary portion 710 is coupled to the lower portion 705 and 
the irrtermediate portion 715. In a preferred emtxxliment, the lower transitionary 
portion 710 is adapted to mate with the expansion oone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 

5 transitionary portion 710 are less than the wall thidcnesses of the intemiediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion prooessl 

The intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitionary portion 720. In a preferred embodiment, the outside 

10 diameter of ttie intennediate portion 715 is less than ttie wall thicknesses of the 
lower portion 705 and ttie upper portion 725. 

The upper transitionary portion 720 is coupled to ttie intennediate portion 
715 and ttie upper portion 725. 

The upper portion 725 is coupled to the upper tiansitionary portion 720. 

15 The sealing element 730 Is coupled to tiie outside surface of ttie 

intennediate portion 715. In a prefened embodiment, tiie outside dianoeter of ttie 
sealing element 730 is less ttian or equal to ttie outsUe diameter of ttie lower portion 
705 and ttie upper pprtioii 725 in order to optimally protect ttie sealing element 703 ^ 
during placement of ttie tubular member 700 wittiin ttie preexisting structure. 

20 In a preferred embodiment, during ttie radial expansion of ttie tubular 

member 700 using ttie apparatus 115. 215 and 315, ttie preexpanslon of ttie upper 
transitionary portion 720 and ttie upper portion 725 reduces ttie shock bads typically 
created during the end portion of the radi^l e}^risk)n process. In ttiis manner, the 
radial expanston process is optimally provided in a safe manner. Furthermore, 

25 because ttie sealing elenrient 730 to preferably recessed betow the surfaces of the 
tower portion 705 and ttie upper portion 725, ttie sealing element 730 is optimally 
protected from damage during ttie placement of the tijbular member 700 wittiin thd 
prsexisting structure. 

Refening to FIG. 8. a preferred embodiment of an expandable tubular 

30 mentf>er 800 for use in the apparatus 115. 21$ and 315 vvHI be de^ The 
tutHJiar member 800 preferably includes a lower portidn 805. an Intermediate portion 
810; .and an upper portion 815. 

The lower portion 805 Is coupled to the intennediate portion 810. In a 
preferred embodiment, the lower portion 805 Is further adapted to mate with the 

35 expansion cones 130. 230. 325 and the anchoring devices 135. 235. and 330. 

39 



f 



The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 81 5. Iri a preferr^ emtxxiinient« the wall tiiidcnesses of the lower and 
intermediate portions. 805 and 810, are less than the wall ttiickness of the upper 
portion 815 in order to facilitate Vhe radial expansion of the tubular member 800. In 
5 a preferred embodiment ttie loiwer and intermediate portions, 805 and 810, are 
preexpanded to hiate with the expansion oone. 

The upper portion 815 Is coupled to the intermediate portion 810. In a 
pr^erred embodiment, the gpper portioh 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of ttie upper portion 

10 815 by ttie expansion cones 130, 230, and 325. in this Imanner, ttte upper portion 
815 of ttie tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shodc loads when ttm expansion cones 130, 
230 and 325 exit ttie expandal)le tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a mettiod of applying an axial 

15 force to the expansion cones 130, 230, and 325 will now be described. In a 
preferred embodimmt, ttie akial displaoement of the expansion con^ 130, 230, and 
325 during ttie radial expansion process is provided by applying an axial force to the 
expansion cones 130. 230, and 325. In a preferred ennbodiment, the axial force 
provided includes the applicatioh of a substantially constant axial force for some 

20 time periods and ttie applicatioh of increased iaxial force for other time periods in 
order to optimally fadlitate the radial expansion process by minimizing ttie efFects of 
friction. In a preferred embodiment, ttie application of the increased axial force is 
provided on a periodic l)asld in order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 

25 attemative embodiment, the application of ttie increased axial force is provkled on a 
random basis in order to optimally provide a variable contact area between the 
expansion cone and the tutiular member being expanded. In a prefenned 
embodiment the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand ttie 

30 tubular members. In a preferred emtxxtiment, the ratio of ttie Increased axial force 
to ttie substantially constant axial force rarig^ from about 1.5 to 1 to about 4 to 1 in 
. order to optimally provide a yariatrie contact area between the expansion, 66ne and 
the tubular mennber being expanded, promote more even wear of ttie expansion 
cone, and dean debris from the expansion come surfece. 
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r*. Referring to FIGS. 10a to lOi, an emt>odiment of an apparatus and method 

for forming a wellbore casing will now be described. As illustrated in FIG. 10a, a 
^ wellbore casing 1000 and an open hole wellbore section 1005 are' provided In a 

subterranean fonmation 1010. The wellbore casing 1000 and open hole wellbore 
^ 5 . section 1005 may be orientated at any orientation ranging from the vertical to the 

horizontal. In a preferred embodiment, a new section of wellbore casing is fonmed in 
^ the open hole wellbore section 1005 using an apparatus 1015. More generally, the 

apparatus 1015 Is utilized to form or repair wellbore casings, pipelines, or structural 
^ supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025. an expansion cone 1030, an anchorirtg device 1035, 

r- 

an expandable tubular member 1040, one or more upper sealing members 1045. 
one or more lower seaUhg members 1050. and a flexible coupling element 1055. 
r The first support member 1020 is preferably adapted to be coupled to a 

15 surface location. The first support n]H9mber 1020 Is further coupM 
^ device 1035. The first support nriember lOiZO is preferably adapted to convey 

pressurized fluidic materials and/br electrical cunnent and/or communication signals 
p from a surface location to the! anchoring device 1035. The first supfmt member 

1020 may. for example, be conventional commercially available slick wire, braided 
20 wire, coiled tubing, or drilling stock material. 

The second support men^r 1 025 Is preferably adapted to be coupled to a 
r surface location. The second support member 1025 is further coupled to the 

expansion cone 1030. The second support member 1025 is preferably adapted to 
^ pemnit tiie expanston cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support niember 1025 may, for example, be 
^ conventk>nal commercially available slick wire, braided wire, cdled tubing, or drilling 

stock material. 

In an alternative embodiment, tiie support member 1020 is telescoplcally 
coupled to tt)e support rramber 1025, and ttie support member 1025 is coupled to a 
30 surfaoe support member. 
^ . The expansion cone 1030 Is coupled to the second support member 1025. 

The expanston cone 1030 Is preferably adapted to . radially expand the expandable 
r tubular member 1040 when ttiis expanston cone 1030 is axially displaced relative to 

ttte expandable tubular member 1040. In a preferred embodiment, ttie expansion 
p 35 cone 1030 is provided substantially as disclosed in one or nriore of ttmfbll^^ (1) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999, wtiich dainned the benm of the filing date of U.S. provisional 
patent application no. 60/111^293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000. whkdi daimed the benefit of the filing date of U.S. 
provisional applicatiori no. 60/121J02. filed on 2/25/1999; (3) U.S. utiUty patent 
appHcatkm serial no. 09^,350. attonrtey dodcet no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date U.S. provistonal application 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utiUty patent apptkation sisrial 

10 no. 09/440.338. attorney docket no. 25791.9.02. filed oh 11/15/1999. which claimed 
the benefit of the filing, date of U.S. provistonal application no. 60/108.558. attorney 
docket no. 25791.9. ffled on 11/16.1M8: (5) U.S; provisional patent applkatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application ho. 09/523.460. 
attorney docket no. 25791.11,02. filed on 3/10/2000. which claimed the benefit of 

15 ttw filing date of U.S. provistonal applicatioh no. 60/124.042. filed on 3/1 1/1999; (7) 
U.S. utility patent appHcation no. 09/512.895. attorney docket no: 25791.12.02, fited 
on 2/24/2000, which claimed the jsenefjt of the filing dates of U.S. provisional 
application no. 60/121.841. attoniey docket no. 25791.12. fited on 2/26/1999 and 
U.S. pro\^stonal epplication no. 60/154.047. attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121,907. attorney docket no, 25791.16. fited on 2/26/1999; 
(9) U.S. utility patent application no. 09/586.946, attorney docket no. 25791.17.02. 
filed on June 7, 2000. which ctelmed the benefit of Uie filing date of U.S. pro>nslohal 

25 patent application serial no. 60/137^998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utiUfy patent application no. 09/559.122. attorney docket no. 
25791.23.02. fited on 4/26/2000, vi^teh daimed the benefit of the filing date of U.S. 
pn>visional application no. 60/131.106, attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203. attorney docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provistonal appHcation no. 60/143.039. 
attorney docket no: 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
appltoation sertel no. 60/162.671. attorney docket no. 25791.27, fited on 11/1/1999; 
(14) U.S. provistonal applteatibn no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provistonal patmit application ho. 60/159.033. attorney 

35 docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228. attorney docket no. 25791.39. filed on 11/12/1999. the 
disdosures of wtitch are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wdlbore section 1005. In this 
manner, the anchoring device 1035 preferably controliably>anchors the expandable 
tubular member 1040 to the open bole welibore section 1005 to fedlitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

10 In a preferred embodiment the anchcying device 1035 includes one or more 

expandable elements 10Q0 that are adapted to controllably extend from ftte body of 
the anchoring device 1035 to engage both ttie flexible coupling element 1055 and 
the open hole wellbore section 1005. In a prefened embodiment, the expandable 
elements 1080 are actuated using fluidic pressure. 

15 In a preferred embodiment, the arichoring .device 1035 further indiides a 

fluid passage 1036 adapted to receive a ball plug or other similar vaMng element 
in this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged, in a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 commercialiy available from Halliburton Energy Sennces or Baker-Hughes, modified 
in accordance with the teachings of the present dtedosure. 

In a preferred embodiment the anchoring devices 135. 235, and 330 are 
also modified to indudes a fluid passage that pari be controllably plugged in order to 
permit fluidic materials to be exhausted frorn the arichoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expanston corve 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

. in a preferred embodiment the expandable tubular member 1040 further 

30 indudes a lower sectton 1065. an intenmediate sectton 1070, and an upper section 
1075. In a prefsned embodiment the lower section 1065 is coupled to the flexible 
coupling element 1055 in order: to provide anchoring at an end pcxrtkNi of the 
expandable tubular member 1040. In a preferred embodiment the wall thickness of 
the tower and intermediate secUohs, 1065 and 1070, are less than the wall thickness 

35 of the upper sedkm 1075 In order to optbnally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a prefenBd embodiment, the expandable tubular member '1040 Is further 
provided substantially as dtedosed In one or more of the following: (1) U.S. utility 
5. patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the fiiing date of U.S. provisional 

10 applicatton no. 60/121.702, filed on 2/25/1999; (3) U;S. utility patent appricatk)n 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S, provistonal applicatton no. 60/119.611, 
attorney docket no. 25791 .8; (4) U:S. utility patent applicatibn serial no. 09/440,338. 
attorney docket no. 25791.9.02, fileid on 11/15/1999, which claimed the benefit of 

15 the fiiing date of U^S. proivteional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appiteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. proviskmal appiicatipn no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

20 appUcatton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit ipf the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisbnal 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09^11,941, attomey docket no. 25791.16.02, filed on 

25 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whkii claimed the benefit of the filing date of U.S. provisional patent appUcation 
. serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 utility patent application no. .09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of tiie filing date of U.S. provisk>nal application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskMial application no. 60/146,263, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appltoation no. 60/143.039, attomey docket no. 

35 25791.28. ifiled on 7/9/1999; (13) U.S. provteibhal patent application serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
^ U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 

filed on 10/12/1999r and (16) U.S. provistonal patent applicatkm no. 60/165.228. 
r- 5 attonney docket no, 25791.39, filed on 11/12/1999, the disctosures of which are 

incorporated herein t>y reference. 
^. In a prefenred embodiment, the expandable tubular, member 1040 is further 

provided in accordance with the teachings of erinbodiments of expandable tubular 
^ members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
. members 1045 are preferebly adapted to engage and fluidk:ly seal the Interteoe 

between the radially expanded expandable tubular nnember 1040 and the wellbore 

casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
15 upper sealing rriembers 1045. 

The tower sealing membere 1050 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The tower sealing 
r nriemtiers 1050 are prBferebiy adapted to engage and fluktidy seal the interface 

between ttie radially expanded expandable tubular member 1040 and the open 
r 20 wellbore section 1005. In a prefenred embodiment, the apparatus 1015 includes a 

plurality of lower sealing memt>ers 1050. 
n The flexible coupling element 1055 is coupled to the tower portion 1065 of 

the expandable tubular member 1040. The flexible coupling elenlent 1055 is 
^ preferably adapted to radially expanded by the anchbrir^g device 1035 into 

25 engagement within the walls of ttie open hole wellbore section 1005. In this 
^ manner, the tower portion 1065 of the expandable tubular member 1040 is coupled 

tothe walls of the open hole wellbore section 1005. In a preferred embcdiment, the 

flexible coupling element 1055 is a s totted tubular member. In a preferred 

ernbodinlent Uie flexible coupling element 1055 includes one or more hook 
30 elements for engaging the walls of the open hole wellbore section 1 005. 
r As illustrated |n FIG. 10a, tiie apparatus 1015 is preferably positioned wtth 

ttie expandable tubular member 1040 imitioned in overlapping relation with a 
r* portion of the wellbore casing 1000. In this mariner, ttie radially expanded tubular 

member 1040 is coupled to ttie lower portion of ttie wellbore casing 1000. In a 
r 35 prsfenred embodiment, ttie upper sealing rnembers 1045 are positioned in opposing 
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relation to the lower portion of the weilbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
weilbore section 1005. In this manner, the interface between the radially expanded 
tubular member 1040 and the weilbore casing 1000 and open hole weilbore section 

5 1005 is optimally fluididy sealed. 

As illustrated in FIG. 10b, in a preferred embodiment, a quantify of a norv 
hardenaUe fluidte material is then injected into and then out of the appaiatiA 1015. 
In a preferred embodiment, the non-hardenable rnaterial is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 

10 material may be any number of conventional commercially available fluidic materials 
such as, for example, drilling mud. 

As Mustrated in FIG. lOc. in a preferred embodlnwnt, a quantity of a 
hardenable fluidic sealing material. Is then injected Into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic seaHng material Is 

15 wtfiausted from ttie apparatus 1015 using the valyeable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic seaGng material Is pmiiitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole weHboiB section 1005. The liardenable fluidic sealing material may be any 
number of conventional commerdaliy available materials such as. for example. 

20 cement, slag mix and/br Bpoxf ms\n. In this .manner, a fluidic sealing annular 
eleinent te pro\Hded around the radially expanded tubular rnember 1040. 

As illi^trated In FIG. lOd. in a preferred embodiment another quantity of a 
non-hardenable fluidic material is then injected Into and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device. Is placed into the non-harderiable fluid material. In a preferred 
embodiment, the ball pli^ 1080 then seats In and seals off ^ valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole weilbore section 1 005. 

In an altennative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated In FIG. lOe. in a preferriBd embodiment, the apparatus 1015 is 
then anchored to the open hole weilbore section 1005 using the anchoring device 
1035. In a preferred entibodiment, the anchorn^ device 1035 is pressurized and the 
expandable element 1060 Is radially extended from the andioring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular mennber.1040 is removably coupled to the 
walls of the open hole wellbore section 1 005. 

As illustrated in F\G. lOf, the expansion cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the wails of the open 
hole wellbore section 1 005. 

In . an alternative embddiment, as illustrated In FIG. 10g, the axial 
10. displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
flutdic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of tiie expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 

19 radial expansion process can be easily satisfied. 

in a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi, after the expandable tubular rhember 
1040 has been radially expanded by the axial displacement of the expansion cone 

20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
de^ce 1035 and then lifting the first support member 1020 and anchoring device 
1 035 from the wellbore casing 1 000 and the open hole wellbore section 1 005. 

In a prefenBd embodinrtent. the resulting new SMtion of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing nriaterial. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonm and/or 
. repairwellborecasings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodinient of an apparatus 
30 and mettiod for coupling an exparKlable tubular nnembei' to a preexisting staicture 
will now be descrit)ed. Refem'ng to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean fbnnation 1 tOS. The weltbore casing 1100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 . result of uniritentiohal damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturirig operation performed upon the suntHinding subterranean 
formation 1 105. As will be recognized by persons having ordinary skill in the art the 
openings 1110 can adversely affect the subsequent operation and use of the ^ 
wellbore casing 1 1 00 unless they are sealed off. 
5 In a preferred embodiment an apparatus 1115 is utilized to seal off the ^ 

openings 1110 in the wellbore casing 1100. More generally, the appara&i$ 1115 is / 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 

10 ' second support menrAer 1 125, an exparision cone 1 130, an anchoring device 1 135, 
and expandable tubular nfienriber i 140, and one or rnore seaK^^ 

The first support member 1120 is preferably adapted to be coupled to a 1 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support mernber 1120 is preferably adapted to convey 1 

15 pressurized fiuidic materials and/or elecblcal current and/or communication signals 

from a surface location to the anchoring device 1135. The first support member 1 
1120 preferably has a substantially hollow annular cross sectional shape. ^ T^ 
support memt>er 1120 may, for exarnple, be fabricated from, conventional 
commercially available slide wire, braided wire, coiled tubing, or drilling stock 

20 material. «^ 
The second support m6ml)er il25 is preferably adapted to be coupled to a 
surface k)catk)n. The second support member 1125 is further coupled to the ^ 
expanston cone 11.30. The second support member 1125 is preferably adapted to ^. 
permit the e3(pansion cone 1130 to be axially displaced relative to the first support ^ 

25 member 1120. The second support member 1125 may, for example, be 
conventtonal commercteilly available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment the first support member .1120 is coupled to a 
surface tocaUon by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1125. . 

The expansion cone 1130 is coupled to the second support member 1 125. 1 
The expanston cone 1130 is preferably adapted to radially expand the tfxpandaUe 
tubular rriember 1 140 when the expansion cone 1 130 is ^ally displaced relative to 
ttie expandable tubular member 1140. In 9 preferred embodiment the expanston 
35 cone 1 130 is provided substantially as disdpsed in one or more of the fbltowing: (i) n 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. 
filed on 12/3/1999, which claimed the twnefit of the filing date of U.S. provisional 
patent application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent appilcertion serial no. 09/510,913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/2S/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, wNch claimed the ben^ of the filing date of U.S. proviskmal appHcatton 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial 

10 no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. proviskNial application no. 60/108.558, attorney 
docket no. 25791.d. fled on 11/16.19%; (5) U.iS. prqvistonal patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. iilili^ patent appHcatton no. 09/523,460, 
attorney docket no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of 

15 the fiPng date of U.S. provisional applkatton no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent appKcatton no. 09/512.895. attorney docket no. 25791.12.02. fited 
on 2/24/2000. whteh claimed the benefit of the filing dates of U.S. provisional 
appUcatton no. 60/121.841. attorney dockdt no^ 25791.12/filed on 2/26/1999 and 
U.S. provlstonal appHcatton no: 60/154.047. attorney docket no. 25791.29. fited on 

20 9/16/1999; (8) U.S. utility appHcatton no. 09/511^941. attorney docket no. 
25791.16.02, filed on 2/24/2000. vyhlch claimed the benefit of the fiUng date of U.S. 
provlstonal serial no. 60/121.907. attomey docket no. 25791.16, fited on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.d46. attomey docket no. 25791.17.02. 
filed on June 7. 2000. which daimed the benefit of the filing date of U.S. provisional 

25 patent appHcatton serial no. 60/137.998, attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utlHty patent appHcatton no. 09/559.122. attomey docket no. 
25791.23.02. fited on 4/26/2000. whtoh claimed ttie benefit of ttte filing date of U.S. 
provistonai application no. 60/131.106, attorney docket no. 25791.23. filed on 
4/2^1999; (11) U.S: provistonai application no. 60/146.203. attorney docket no. 

30 25791.25. fited on 7/29/1999; (12) U.S. provtetonal appHcatton no. 60/143.039. 
attomey docket no. 25791.26, fited on 7/9/1999; (13) U.S. prdvislonal patent 
. appHcatton serial no. 60/162.671, attomey docket no. 25791.27. fited on 11/1/1999; 
. (14) U.S. provisional appHcatton ho. 6Q/159i039. attomey docket no. 25791.36. fited 
on 10/12,1999; (15) U.S. provistonai patent applteatton no. 60/159.033, attomey 

35 (focket no. 25791.37, fited on 10/12/1999; and (16) U.S. provlstonal patent 
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appteation no. 60/165,228, attorney docket no. 25/91.39, filed on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupted to the first suppot nfiemt}er 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
5 expandabletubularrneniber1146andthewellbore casing 1100. In this manner, the 
anchoring device 1135 preferably controitably anchors the expandable tubular 
member 1140 to the weilbore cteing 1100 to facilitate the radial expansion of the 
expandable tubular men^ 1140 by the axial displacement of the expansion oone 
1130. In a prBferred embodiment, the anchoring device 1135 includes one or more 

10. expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbbre casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fiuidic pressure. In a preferred embodiment, the anchoring 
device 1 1 35 Is any one of the hydrauiically actu9ted packers oonvnerctally available 

IS from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
' teachings of the present disclosure. 

The. expandable tubular mmnber 1140 is removably coupled to the 
expanston oone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 (tevloe 1135. In a preferred embodiment, the expandable tubular nrmhber 1140 
InchJdeis one or more anchoring windows 1155 for pentiitUng the expandable 
elements 1150 of the anchoring device 1135 to engage the weilbore casing 1100 
and the^xpandable tubular member 1 140. 

In a prefened embodiment, the expandable tubular member 1140 further 

25 includes a kywer section 1160, an intennediate sectkm 1165, and an upper section 
1170. In a preferred embodiment, the lower secttoh 1160 rests upon and is 
supported by the expanston cone 1130. In a prefe^rred embodiment, ttie 
. intermediate sectton 1165 includes the anchoring windows 1155 in order to provide 
anchoririg at an intermediate portton of the expandable tubular member 1 140. 

30 In a preferred embodiment, tlie expandable tubular member 1140 is further 

provided substantially as disdbsed in one or more of the folk>wing: (1) U.S. utility 
patent applteation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. proyistonal patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent applkation serial ho. 09/510,913, attomey docket no. 25791.7.02. filed 
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r . on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 

application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
r- serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 

daimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
r 5 attwneydocketno. 25791 .8: (4) U.S. utility patent applicafon serial no. 09M40.338. 

attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
^ the fOihg date of U.S. provlstonal applicatiori no. 60/108.558, attorney docket, na 

25791 .9. fHed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
^ filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 

10 no. 25791 .1 1 .02. IRed on 3/1 0/2000. which daimed the benefit of the filihg date of 

U.S. provisk)nal application no. 60/124,042. filed on 3/11/1999; (7) U.S: utiHty patent 
^ appOcatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 

whKh claimed the benefit of the filing dates of U.& provisnnal applicatkm no. 
!~ 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

15 applicatkm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
r U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

2/24/2000, whk4> daimed the benefit of the fiDng date of U.S. provisional serial no. 
|~ 60/121.907. attonriey docket no. 25791,16. filed on 2/26/1999; (9) U.S. utility patent 

applicalton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
r 20 whkii claimed the benefit of the filing date of U.S. provisional patent applicatton 

serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
f* utility patent applicatksn no. 09/559.122, attorney docket no. 25791.23.02. filed on 

4/28/200O, which daimed the benefit of the filing date of U.S. provisional application 

no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
25 provisional applicatkMi no. 60/146,203, attorney docket no. 25791.25. filed on 
^ 7/29/1999; (12) U.S. provisional applkation no. 60/143,039, attorney docket no. 

25791.:%, filed on 7/9/1999; (13) U.S. provlstonal patent appUcattori serial no. 

60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
r applicatton no. 60/150.039, attorney docket no. 25791 .36, filed on 10/12,1999; (15) 

30 U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
r fitod on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

attorney docket no. 25791.39, filed on 11/12/19^. the disdosur^ of whteh are 
P Inoorpocated herein by risfiBrenca. 

The sealing members 1145 are coupled to the outer surface of the 
r 35 e)q^ndabto tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidiciy seal the interface between the radially expanded 
expandable tubular member 1140 and the weilbore casing 1100. In a prefened 
embodiment, the apparatus 1115 includes a plurality of sealing members 1145. In a 
preferred embodiment, the sealing members 1145 surround and Isolate the opening 
5 1110. 

As illustrated In FIG. 1 la, the apparatus 1 1 15 is preferably positioned within 
the weilbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 Includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular merrAier 1 140 optimally fluidiciy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
weilbore casing 1 100 using the anchoritig devioe 1 135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandable tubular member 1 140 Into intimate contact with the 
weilbore casing 1100; In this manner, tti6 intermediate sectiori 1165 of the 
expandable tubular member 1 140 is removably coupled to flie weilbore casing 1100. 
In an altemative embodiment, a compressible cement and/of epoxy is then 

20 injected into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the weilbore cs^ing 1100. The compressible 
cement and/or epoxy is then penmltted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular strudural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1 125. in a preferred embodiment the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with ttie walls of the weilbore or the weilbore 

30 casing 1100. 

As illustrated in FIG. lid, in a preferred embodiment, the axial dispiaoement 
of ttie expansiori cone 1130 is stopped once the expansion cone 1130 contacts ttie 
lower portion of ttie anchoring d(9vice 1 1 35. 
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As illustrated in FIG. 11e. In a preferred emt>odiment, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, ttie axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a preferred enribcidlment. the lower section 1160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore a the wellbore casing 1 100. . 

As illustrated in FIGS! Iljg, after the expandable tubular memt>er 1140 has 
been conrtpletely radially expanded by the axial dispiaoement of the expansion oone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 

15 tubular menrtber 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or fonii 
wellbore casings, pipelines, and ^structural supports. In a preferred embodiment, the 
Inside diameter of the radially exparxied tubular member 1140 Is substantially 
constant 

20 Refening to FIGS. 12a to 12d, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
wiU now l>e described. Referring to Rg. 12a, a wellbore casing 1200 Is positioned 
within a subterranean formation 1205. The wellt)ore casing 1200 may be positioned 
in any orientation from ttie vertical direction to the horizonteil direction. The wellbore 

25 casing 1200 further indudes one or more openings 1210 that may have t)een the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operatbn perfomried upon the surrounding subterranean 
formation ^205. As will be recognized by persons having ordinary skill In the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 Is utili^ to seal off the 
openings 1210 in ttie welUK>rd casing 1200. More generally, the apparatus .1215 is 
preferably utllind to form or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably indudes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
5 location. The support niember 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or conrununicatton signals from a 
surface location to the expandable expansion cone. The supportmember 1220 
may. for example, be qonventional commercially available slick wire,:braided wire, 

10 cdled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. the expandable expianston cone 1225 is preferably adapted to radially 
expand the expandable tubular member 123$ when the expandable expansion pone 
'12^ is axially displaced relative to the e)qF)andable tubular member 1235. the 

15 expandable expanston cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is oontrollably radially expanded. The expandable expansion 
cone 1225 may be any number of conventtonal commerdaliy available radially 
expandable expansbn cones. In a prefened embodiment, the expandable 

20 expansion cone 1225 is provided substantially as disclosed In U.S. Patent No. 
5,348,005, the disckjsure of which is incorporated herein by reference. 

in a preferred embodiment, the expansion cone 1225 is further provided 
substantially as discbsed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999, which clainried the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utilfty patent applk»tton 

30 serial no. 09/502.350, attorney docket no. 25791.8.02. filed on ^10/2000, whidi 
dafaned the benefit df the filing date of U*S. provisional application no. 60/119,611, 
attorney docket no. 25701.8; (4) U.S. utility patent applk^tton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 

35 25791 .0, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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r filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

no. 25791.11.02, filed on 3/10/2000, wtiich daimed the t>eneflt of the filing date of 

r- U.S. provisional application no: 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2(X)0, 

P 5 which daimed the t)enefit of the filing dates of U.S. provisional application no. 

60/121,841, attorney docket no. 25791.12, fHed on 2/26/1999 and U.S. provisional 

^ application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 

U.S. utility applicatton no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2^4/2000, which claimed the benefit of the fillrig date erf U.S. provishinal serial no. 
10 60/121 ,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiRty patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket ho. 25791.17, filed on 6/7/1099; (10) U.S. 

^ utility patent applicatkm no. 09/559i122. attoniey docket no. 25791.23.02. filed on 

15 4^/2000, whteh claimed the benefit of the filing date of U.S. provisimal application 

r 60/131,106. attoniey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

provisk>nal applicatton no. 60/146,203. atlom^ docket no. 25791.25. filed on 

p 7/29/1999; (12) U.S. prpvistonal appllcattoh no. 60/143.039. attorney docket no. 

25791.28. filed on 7/9/1999; (13) U.S. provl^al patent application serial no. 

r 20 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

application no. 60/159,039. attorney docket no. 25791 .36, filed on 10/12.1999; (15) 
U.S. proviSKMial patent applicatton no. 60/159,033. attorney docket no. 25791 .37» 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

^ attorney docket no. 25791.39. filed on 11/12/1999. ttte disdosures of which are 

25 incorporated herein by reference. 

^ The expandable tubular member 1235 Js renoovably coupled to ttie 

expansion cone 1225. In a preferred embodinient, the expandable tubular member 
1235 indudes one or more engagement devices 1250 that are adisipted to couple 

' with and penetrate the wellbore casing 1200. In this manner, ttie expandable 

30 tubular member 1235 is optimally coupled to the wellbore casir^ 1200. In a 

r prefenred embodiment, ttie engagenr^nt devices 1250 indude teetti for biting into 

ttie surface of the wellbore casing 1200. 

Ih a prefened embodiment, the expandable tubular member 1235 further 
Indudes a kiwer section 1255. an inteimedlate sedton 1260. and an upper sectkm 

p 35 1265. In a preferred embodiment, the tower sectton 1255 indudes ttie engagement 
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devices 1250 in order to provide anchoring at an end portion, of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intemnedlate sections. 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optbmally facilitate the radial expansion of the lower 
5 and Intermediate sections. 1255 and 1260. of the expandable tubular member 1235. 
In an altemalive embodiment, the lower section 1255 of the expantiteible tubular 
member 1235 is slotted Iri order to optimally facilitate the radial expansion of the 
tower sedim 1255 of the expandsible tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the exparidable tubular member 1235 is further 

provided subjrtantlally as disclosed In one or more of the fUbwIng: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3^1999, whKh claimed the benefit of the fijiitg date of U.S. provistonal patent 
appttcatkm no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

15 utility patent applicatton serial no. 09/510.913. attorney dockdt no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the fiKng date of U.S. provisional 
appRcaflon no. 60/121,702. filed oii 2/25/1999; (3) U.S. utUity patent appltoatbn 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on. 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 

20 attorney docket no. 25791 .8; (4) U.S. utWfy patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney diocket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
fitod on 2/18/2(^0; (6) U.S. utility patent application ho. 09/523,460, attorney docket 

25 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatton no. 09/512.895, attorney docket no. 25791.12.02, fitod on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 

30 application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed ttie benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed pn 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. fitod on June 7. 2000. 

35 whteh dabned tiie benefit of ttie fiUng date of U.S. provistonal patent appitoation 
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r- serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefH of the filing date of U.S. provisional application 
. na 60/131,106. attorney docket no. 25701.23. filed on 4/26/1999; (11) U.S. 
^ 5 provistonal applicatton no. 60/146,203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
^ 2S791.28. filed on 7/9/1^9; (13) U.S. provisional patent application serial no. 

60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
applicatton no. 60/159.030, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
10 U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistohal patent application no. 60/165.228, 
^ aUomey docket no. 25791.39. ifiled on 11/12/1999. ttte .disctosures of which are 

incorporated herein by reference. 
P The sealing members 1 240 are preferably coupled to the outer surface of tiie 

15. * upper portion 1265 of ttie expandable tubular member 1235. The sealing meriibers 
f 1240 are preferably adapted to engage and flutoidy seal the interface between ttie 

radially exparKled expandable tubular member 1235 and the weilbore casing 1200. 
r ■ In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 

members 1240. In a prsfened embodiment, the sealing nriembers 1240 surroimd 
20 and isolate the opening 1210. 

As illustrated in FIQ. 12a, the apparatiKS 1215 is preferably positkxied within 
the weilbore casing 1200 with the expandable tubular member 1235 positioned In 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
^ 1215 includes a plurality of sealing members 1240 ttiat are positioned above and 

25 betow the opening 1210. In tills rnanner, the radial expanston of the expandable 
tubular nrtember 1235 optimally fluklteiy isolates the opening 1210. 

As illustrated in FIG. 12b. the expandable tubular member 1235 of tiie 
apparatus 1215 is ttten anchored to ttie weilbore casing 1200 by expanding ttie 
r expandabte expansion cone 1225 into contact wittt ttie tower section 1255 of the 

30 expandable tubular member 1235. In a prefened embodiment, the tower section 
r 1255 of the e)q;>andable tut>ular member 1235 Is radially expanded into intimate 

odnlact with the wellbora casing. 1200. In a preferred embodiment, the engagement 
p devices 1250 are thereby coupled to. and at least partially penetrate into, ttie 

weDbore casing 1200. In this manner, the lower section 1255 of the expandat>le 
p 35 tubular member 1235 is optimally coupled to the weilbore casing 1200. 
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In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cen^nt and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expanston process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1235. 

As illustrated In FIG. 12c,. the expandable expansion cone 1225 is then 
axialty displaced by applying an axial force to the support member 1220. In a 
prefened errritKxiiment the axial displacement of the exparision oone 1225 radially 

10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the weiibore casing 1 200. 

As illustrated in FIG. 12d, in a prefened embodlinent, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the weiibore casing 1200 is 

15 sealed off by the radial^ expanded tubular menlber.1235. In this manner* repairs to 
the weHbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is Used tarepair or form weiibore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d. an altemaHve embodiment of an apparatus 
and nriethod for coupling an exrxandabie tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a. a weiibore casing 1300 is positioned 
witMn a subterranean formation 1305. The weiibore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weiibore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the weiibore casing 1300, or dim to a prior 

25 perforation or fracturing operation performed upon the surrounding subten^nean 
formation 1305. As will be recognized by persons having ordinary sKHI in the art. the 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbora casing 1 300 unless they ara sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the weiibore casing 1300. More generally, the apparatus 1315 is 
prtferably utilized to form or repair weiibore casings^ pipelines, or structural 
supports. 

The apparatus 1315 preferably indudes a support member 1320. an 
expansion cone 1325; ah expandable tubular nr^nriber 1335. a heater 1340, and one 
35 (XT more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support rrramber 1320 is further coupled to the exparttlon oone 1325. 
The support member 1320 is preferably adapted to oorwey prefsurind fluldic 
materials and/or electrical current and/or oonununication signals from a surface 

5 location to the expansion oone 1325 and healer 1340. The support member 1320 
may. for example, be conventional Qommerddly available slick wire, braided wire, 
coiled tubing, or drflling stodc material. 

The expansion oone 1325 is coupled to the sunwrt member .1320. The 
expansion cone 1325 is preferably adapted to ladiaily expand the expandable 

1Q tubular mmnbw- 1335 when the expansion oone 1325 is axiaiiy displaced iBlative to 
the mpandabie titular member 1335. The expansion oone 1325 hiay be any 
number of conventionai ocmimercially available expansion cones. 

In a preferred enrtfibdiment, the expansion corie 1325 is further provided 
substantially as disclosed in one or more of the fdlpwing: (1) U.S. utility patent 

IS application serial no. 08/454,139. attorney docket no. 2S791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S: provisional patent 
appHcatton ho. 60/111.293. attomey docket no. 25791.3. fUed on 12/7/1998; (2) U.S. 
utility patent applteathm serial no. 09/510.91 3, attomey docket no. 25791 .7.02, filed 
on 2/23/2000, whteh claimed tiie benefit of the filing date of U.S. provisional 

20 appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit oS the filing date of U.S, provisional applicatkjn no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791 .9.02, filed on 1 1/1 5/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S- provistonal patent application no. 60/183.546, 
filed on 2/1 8/2000; (6) U.S. utilify patent applteatton no. 09/523,460, attomey docket 
. no. 25791.11.02, fited on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 appOcation no. 09/512,895, attomey docket no. 25791.12.02, fited on 2/24/2000, 
which dalrited the benefit of the filing dates of U.S. provistonal ^teatton no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appiteation no. 60/154,047. attomey docket no. 25791.29. fited ori 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791:16.02, filed on 

35 2/24/2000. whteh claimed the beiMfit of the fifing date of U.S. provistonal serial no. 
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60/121 .907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
wtiich daimed the benefit of the filing date of U.S. provisional patent applicatton 
. serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02. fSed on ^ 
4/26/2000. which claimed the benefit of the fillip date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
provisional applicatkm no. 60/146,203, iatltimey docket no. 25791.25. filed on . 
7/29/1999: (12) U.S. proviskmal application no. 60/143,039. attorney docket .no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provisional intent appllcatton serial no. 
60/162.671, attorn^ docket no. 25791.27, filed on 11/1/1999; (14) U.S. 'provishinai 
applkatkm to. 6(^159,039. attorney docket no. 25791 .36. filed on 10/12.1999; (15) 1 
U.S. provistonal patemt appHcation no. 60/159,033. attorney docket to. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appllcatton to. 60/165.228. 
15. attorney docket no. 25791.39, filed on 11/12/1999, the disdpsures of which are 

Incorporated herein by reference. ^ 

The expandable tubular member 1335 Is removably coupled to the 
expansion ciDne 1325. In a preferred embodiment, the expandable tubular member 
1335 includes one or more engagement de\^ce8 1350 that are adapted to couple 
20 with and penetrate the wellbora cadnig 1300. in this manner, the expandable 
tubular member 1335 is optimally coupled to the vyellbore casing 1300. In a 
prefenned embodttnent, the engagement devices 1350 include teeth for biting into ^ 
the surface of the weilbore casing 1300. 

In a preferred embodiment, the expandable tubular membisr 1335 further ^ 
25 includes a lower section 1355, an intemtediate section 1360, and an upper section 
1365. In a prefenned embcxliment, thef lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred ernbodiment, the wall thickness of the lower 
and intermediate sectlor^, 1355 and 1360, ar^ less than the wall thickness of the 
30 upper section 1365 in order to optirrmllyfadlitate the radial expan^^ 

and intemnediate sections, 1355 and 1360, of the expandable tubular member 1335. *1 

In a preferred embodiment, the tower section 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserte 1370^ In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the tower 
35 seciton 1355 of the expandabtetubuter member 1335 into intirnatecont^ 
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wellbore casing 1300 when heated by the heater 1340. The shape memofy nretal 
inserte 1370 may be Plicated from any number of conventional oommerctally 
available shape memory alloys suc^ as, for example, NITi or NitiNOL usirtg 
conventional fomning processes such as, for example, those described in U.S. 
5 Patent Nos. 5,312,152, 5,344,506, and 5,718,531. the dtedosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heat^ to a temperature above their 
transfortnatton tenrtperature using the heater 1340. In a preferred embodinient, the 
10 transformatiori temperature of the inserts 1370 ranges frorn about 250^ F to 450^ F. 
_ in a preferred embodiment, the material oompoettion of the lower section 1355 of the 

expandable tubular mernber 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transfonmation process. 

In a preferred ernbodiment ttie inserts 1370 are positioned within one or 
15 more oonnesponding recesses 1375 provided in the lower section 1355 of the 
r expandable tubular member 1335. Altemativeiy, the inserts 1370 are completely 

contained within the lower secHon 1355 of the expandable tubular member 1335. 
r In a prcrfenied embodiment..the ^cpandable tubular member 1335 is further 

provided substantially as disclosed In one or nnore of the following: (1) U.S. utHity 
20 patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
12/3^1999. which claimed the benefit of the filing date of U.S. provisional patent 
^ application no. 60/111.293, attorney docket no. 25791,3, filed on 12/7/1998; (2) U.S. 

utnty patent applicatbn serial no. 09/510,913, attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
25 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
^ serial no. 09/502,350, attorney docicet no. 25791.8.02, filed on 2/10/2000, which 

^ darned the benefit of the filing date of U.S. provteional application no. 60/119,611, 

attorney dodcet no. 25791.8; (4) U;S. utility patent application serial no. 09/440,338, 
attorney dodcet no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
30 the filing date of U.S. provisional application no. 60/108,558, attorney dodcet no. 
r 25791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/1 83,546, 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney dodcet 
r no. 25791.1 1.02, filed on 3/10/2000. which daimed the benefit of the filing date of 

U.S. provistonal application no. 60/124,042, fited on 3/11/1999; (7) U.S. utility patent 
r 35 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 

5 2/24/2000. which claimed the tienefit of the filing date of U.S. proviskmar serial no. 
60/121 «907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whkii claimed the benefit of the filing date of U.S. provistonal patent appiteattoh 
serial no. 60/137.998. attorney docket no.. 25791.17. filed on 6/7/1999; (10) U.S. 

10. utility patent appticatkm no. 09/5S9.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106, atlomey docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. atlomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. piovistorial applteation no. 60/143,039. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 
appUcatton no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appHcaton np. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provisional patent applicatton no. 60/165.228. 

20 attomey docket no. 25791^39. filed on 11/12/1099. ttie disctosures of whtoh are 
incwporated herein by reference. 

The heater 1340 is doupled to the support member 1320. The heater 1340 
is preferably adapted to oontrollably generate a tocalteed heat source for elevating 
the temperature of ttie inserts 1370. In a prefen^d embodiment, the heater 1340 

25 includes a oohventtonal thermostat control in order to control ttie operating 
temperature. The heater 1 340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to ttie outer surtece of ttie 
upper portion 1365 of ttie expahdat>le tubular member 1335. The sealing members 

30 1345 are preferably adapted to er^age and flutoidy seal ttie ihterfeoe between ttie 
radially expanded expandable ttjt)ular member 1335 and ttie walibore casbig 1300. 
In a prefened embodiment, ttie apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodiment, ttie sealing members 1345. sunound 
and isolate ttie opening 1310. 
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r . As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 

the wellbore casing 1300 with the expandable tubular ndember 1335 positioned in 

r- opposing relation to the opening 1310. In a preferred embodiment, the apparati^ 

1315 includes a pluhality of sealing members 1345 that are positioned above and 

P 5 below the opening 1310. In this manner, the radial expansion of the expandable 

tubular member 1335 optimally fluidlciy isolates the opening 1310. 

^ As illustrated In FIG. 13b, in a prefenred embodiment, the expandable tubular 

member 1335 of ttie apparatus 1315 is then anchored to the weUbora casing 1300 

^ by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10 embodiment the expansion of the inserts 1370 causes the tower section 1355 of the 
expandable tubular mmiber 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1 350 are ttiereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, tiie lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
15 weHbore casing 1300. 

P In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annijiar space between the unexpanded portion of the tubular 

^ memt)er 1335 and the wellbore casir^ 1300. The compressible cement and/or 

epoxy may ttien be penrritted to at least partially cure prior to ttie initiation of tiie 
20 radial expansion process. In tills manner, an annular structural support and ifluidic 
seal is provided around the tubular member 1335. 

As illustrated in FIG. 13c, the expansion cone 1325 is ttien axially displaced 
by applying an axial force to the support memt>er 1320. In a preferred embodiment, 

^ ttie axial displacement of the expansion cone 1325 radialiy expands ttie expandable 

25 tubular member 1335 into intimate contact wtth ttie walls of ttie wellbore casir^ 

^ 1300. 

As illustrated in FIG. 13d, in a preferred embodiment, after ttie expandable 
tubular member 1335 has been completely radially expanded by ttie axial 
displacement of the expansion cone 1335, the opening 1310 in ttie wellbore casing 
30 1300 is sealed off by the radially expanded tubular merhber 1335. In ttiis manner, 
r repairs to ttie wellbore casing 1300 are optimally provided; More gianerally, ttie 

apparatus 1315 Is iised to repair or fonm wellbore casirigs, pipelines, and structural 
p supports; 

Referring to Fli3S. 14a to 14g, ari aitemative erribpdiment of an apparatus 
n 35 and mettiod for coupling an exparidaUe tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a. a wellbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore . 
casing 1400 further includes one or more openings 1410 that may have been the 

5 result of unintentional damage to the weiOxHB casing 1400. or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1405. As will be recognized by persoris having ordinary skill in the art. the 
openings 1410 can adversely, affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred embodlrnent. an apparatus 1415 Is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fbnfn or repair wellbore casings, pipelines, or structural 
si4>ports. 

The apparatus 1415 preferably Includes a first support member 1420. a 
15 second support member 1425, a coupling 1430. dn expandable tubular member 
1435. an expansioh cone 1440. a third support member 1445. and a packer 1450. 

The first support minnber 1420 Is preferably adapted to be coupled to a 
surface location: The support member 1420 is further coupled to the expanston 
oohe 1440. The first support member 1420 is preferably adapted to convey 
20 pressurized fliiklic materials AnHor electrical current and/or communteation signals 
fifom a surfece locatton to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
sitek wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surfece tocation. The support member 1425 is further coupled to the coupling 1430. 
The firet support member 1425 is preferably adapted to convey pressurized fluMic 
materials and/or electrical cunent and/or corhmunication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for example, 
be conventtonal conimercially available slick wire, braided wire, coiled tubing, or 
30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the exparidable tubular 
member 1435.: The coupling 1430 may be f ny number of oonventk>nal 
. commercially available passive or adttirely controlied coupling devices such as. for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a prefenred embodiment, the expandable tubular member 1435 includes 

5 one or mom engagement devices that are adapted to ocMiple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular menttwr 1435 is 
optimally coupled to the weHbord casing .1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a preferred embodiment, the mpandable tubular member 1435 further 

10 includes one or more sealing mernbeis on the outside surface of the mpandable 
tubular member 1435 fri . order to optimally , seal the Interface betweeri the 
expandabto tubular member 1435 and the >^lbore casing 1400. 

In a preferred.ernbodiinent. the expandable tubular member 1435 Is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

15 patent application seria; no. 08/454.139, attorney docket no. 25701.3,02. filed on 
12/3/1999, which claimed the benefit of the fiHng date of U.S. provisional patent 
appllcatkm no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.$. 
utility patent appUcatton serial no. 09/510.913, attorney docket no. 25791 .7.02. filed 
on 2/23/2000. which dedmed the benefit of the filing datis of U.S. provlstonal 

20 appiteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 09/502.350, attorney docket no. 25791:8.02, filed on 2/10/2000. which 
dalmed the benefit of the filing date of U.S. provisional applicatfon no. 60/119.611. 
attorn^ docket no. 25791.8: (4) U.S. utility patent application serial ho. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional Application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1996; (5) U.S. provisiohal patent applkation no. 60/183.546. 
filed on 2/16/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh dalmed the benefit of ttie filing date of 
U.S. provismnai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attorney dodcet no. 25791.12.02. filed on 2^4/2000. 
which dalmed the benefit of ttie filing dates of U.S. provisional application no. 
60/121.841. attorney docket rtb. 25791.12, filed on 2/26/1999 end U.S. provish>nal 
application no. 60/154,047. attorney docket rio. 25791.29. filed on 9/16/1999; (8) 
. U.S. utility appHcation no. 09/511,941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which dalmed the beneftt of>e filing date of U.S. proviskMial serial no. 
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60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent -> 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 

5 utiUty patent appiicatioh no. 09/559.122, attorney docket no. 25791.23.02, filed on ^ 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applteation 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. ^ 
provii5k>nal applicatton no. 60/146,203, Bttomisy docket no. 25791.25. filed on >. 
7/29/1999; (12) U.S. provisional applicattoh no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.s: provisional patent applicatlbn serial no. 
60/162.671, attorney docket no. 2579127. filed on 1 1/1/1999; (14) U.S. provisional- 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appiteab'on no. 60/1519.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 

IS attorney docket no. 25791.39. filed on 11/12/1999. the djsdosurss .of whk^ are 

inoorporatad herein by refererioe. ' "1 

The expanston cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The axpanston cone 1440 Is prefaraMy adapted to -| 
radially ex|iand the expandabte tubular member 1435 when the expanston cone 

20 1440 is axially displaced retativa to the expandable tubular member 1435. i 
In a preferred embodiment, ttie expwiston cone 1440 is provided 
substantially as disdosed in one or more of the fdtawing: (1) U.S. utility patent ^ 
applicatton serial no. 09/454.139. attorney dodtet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent ^ 

25 appTicatton no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 1 2/7/1 998; (2) U.S. 

utility patent applicatton serial no. 09/510.91 3, attorney docket no. 25791 .7.02, filed ^ 
on 2/23/2(M)0. which claimed the benefit <a the filing date of U.S. provisional 
appUcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which ^; 

30 claimed ttie benefit of ttie filing date of U.S. provistonal applicatton np. 60/1 19,61 1. 

attomey docket no. 25791 ;8; (4) U.S. utility patent application serial no. 09/440.338. 1 
attorney docket no; 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
ttw filing date of U.S. provisional application no. 60/108.558. attorney docket no. n 
25791.9, fitod on 11/16,1998; (5) U.S. provistonal patent applteation no. 60/183.546. 

35 filed on 2/18/2000; (6) U.S. utility patmt applkatioh no. OS/523.460. attorney -{ 
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no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of tJw filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appHcation rio; 09/512.895, attorney docket no. 25791.12.02. filed on 2Q4/2000, 
which dainied the t)enefit of the filing dates 6f U.S. provisiorial application no. 
5 60/121 ,841 , attorney dodcet no. 25791 .12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney doclteit no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. wMch claimed the benefit of the filing date of U.S. piovistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. uOlity patent 

10 appHcatkm no. 09/588,946, attorney docket no. 25791 .17.02. filed on June 7, 2000, 
whteh claimed the benefit of the fiHr^ date of U.S. provistonal patent appHcatkin 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uUlily patent appficatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the flHng date iof U.S. provisional appHcatkm 

15 no. 60/131,106. atlpniey docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
prqvisional applh;atkm no. 60/146,203, dttomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appliqafion no. 60/143.039, attorney docket no. 
25^91.26. filed on 7/9/1999; (13) U.S. provistonal patent aiipNcatton serial no. 
60/162,671, attorney ddcket no. 25791.27. filed on 11/1/1999; (14) tl.S. provistonal 

20 application no. 60/159.039. attorney docket no, 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton nO. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the dtectosures of vvhich are 
incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expanston oone 

1440 and the packer 1450. the thrd support member 1445 is preferably adapted to 
convey pressurized flukiic materials and/or electrical current and/or commuhicata'on 
signate from a surface tocation to the packer 1450. The fliird support member 1445 
may, for example, be conventtonal commercially available slick wire, braided wire, 

30 coiled tiibing, or drilling stock material, 

The packer 1450 is coupled to the third support mentber 1445. The packer 
1450 is further preferably adapted to controllabty coupled to the. wellbore casing 
1400. The packer 1450 inay be any number of conventional commercially available 
packer devices. In an dtematlye embodiment, a bladder, slipped cage assembly or 

35 hydraultosl^ may be substituted for the pacter 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the weilbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion (xme 1440 positioned proximate the opening 1410. 

As illustrated In FIG. 14b, in a preferred embodiment, the packer 1450 is 

5 then anchored to the weilbore casing 1400. In this manner, the expansion cone 
1440 i8 maintained in a substantially stationary position. 

As illustrated in* FIG. 14c in a preferred embodiment the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. in a 
preferred ernbodirnent, as illustrated in FK3. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weilbore casing 1400. In a prefenned embodiment, the lower 
end of the expandable tubular mernber 1435 includes one or more engagement 
devices for engaging the wellb^ casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weilbore casing 1400. 

15 In an aKemative embodiment a compressible cement and/or epoxy is then 

Ir^ected into the annular space between the unexpended portion of the tubular 
member 1435 and the weilbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the iniUiatlon of the radial 
expiansion process. In this rnanner, ian annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a prefenred embodiment the packer 1450 is 
decoupled from the weilbore casing 1400. 

As Illustrated in FIG. 14t in a preferred embodiment the expanston cone 
1440 is then axially displaced by applying an axial force to the first support n^ember 

25 1420. In a preferred embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the waHs of the weilbore casing 1400. In a preferred embodiment prior to the 
initiation of the axiar displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tubular mentber 1430. 

30 As illustrated in FIG. 14g, in a prefenred embodiment after the expandable 

tubular menriber 1435 has been completely radially expanded by the axial 
displaoentent of the e)9>an8ion cone 1440. the opening 1410 in the weilbore casing 
1400 is sealed off by the radialiy expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 1400 are optimally provMed. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 15a to 15d, an altemative embodiment of an apparatus 
for coupling an expandable tut)ular member to a preexisting structure will now be 
described. Refming to Fig. ISa. a wellbore casing 1500 is positioned within a 
subterranean fomnation 1505. The wellbbre casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellborB casing 
1500 further includes one or more openings 1510 that may have been the result of 
unihtentional 6amage to the wellbore cdsing 1500, or due to a prior perforation or 
fracturing operation peribrmed upon the surrounding subterranean formation 1505. 
As will be recognisBd by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation arid use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 Is utilized to seal off the 
openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fomri or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 
resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or etectrical current and/or communication signals from a surface 
location to the resilient anchor 1540; The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The e)Q)aridable tubular member 1525 is removably coupled to the 
expansion cone 1530; in a preferred embodiment, the expandable tubular member 
1525 includes one or more engagmient devices that are adapted to couple with and 
penetrate the wellbore casing 150Q. in this manner, the expandable tubular 
WBrribv 1525 to optimally coupled to the weilbore casing 1500. In a preferred 
embodiment, the engagement devices Include teeth for biting into the surface of the 
wellbore casing 1500. In a preferred embodlrnent. the expandable tubular member 
1525 further includes one or nwB sealing members 1545 on the outsMe surface of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1S2S Includes a 
lower section 1550, an Intermediate section 1555. and an upper section 1560. In a 
5 piefBnred embodiment, the wall thicknesses of the lower and intermedlats sections, 
1550 and 1555. are less than the wiEril tMciuiess of the upper section 1560 In order ' 
to q)tfmally.fadlitate ttie radial expansion of the expandable tubular member 1525. 
In a preferred mnbodiment. the sealing membiers 1545 are provided on the outside 
surface of the upper isection 1560 of the expandable tubular member 1525. In a ■ 

10 preferred embodimmt. the resifient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. vvhich claimed the beinefit of the fOing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utHHy patent appHcatton serial no. 09^10.913. attorney docket na 25791 .7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility paterit appHcatton 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000. whteii 
dfdmed the benefit of the filing date of U.S. provisional application no. 60/1 19.611, 
attomey docket no. 2579i.8; (4) U.S. utility patent application serial no: 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, vvhich claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791 .0, filed on 1 1/16.1998; (5) U.S. provbtonal patent appiicatkMi no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicetion no. 09/523,460, attomey docket 
no. 25791 .1 1 .02. filed on 3/1Q/2Q00, which claimed the benefit of the fiUng date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton po. 09/512.895. attomey docket npr. 25791.12.02!. fited on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey . docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000. whteh claimed the benefit of ttte filing date of U.S: provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S, proviskNial appllcatkMi no. 60/143.039, attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. ptiovistonal patent application serial no. 
60/162.671, attorney docket no. 2579li7. filed on 11/1/1999; (14) U.S. provisional 
appncatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistondl patent appiicatkm no. 6Q/159.033i attorney dock^ no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provi^ai patent appUcatkxi no. 60/165,228, 

15. attorney docket no. 25791.39. filed on 11/12/1999. ttie disdqsures of which are 
incorporated herein refersnce. 

The expanskm cone 1530 is coupled to ttie support member 1520 and ttie 
ooupHhg 1535. The expanskNi cone 1530 is prefsiably adapted to radially expand 
the expand^e tubular member 1525 when ttie expansion cone 1530 is axially 

20 (fisplaced relafiva to tfie wcpandatile tubular menrAer 1525. The expansion cone 
1530 may be any number of conventional oonrunerdaliy available expansion cones. 

in a preferred embodiriierit. the expansk>n cone 1530 is provided 
substantially as diseased In one or more of the following: (1) U.S. utility patent 
appiteatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 

25 12/3/1999, whidi claimed the benefit of ttie filing date of U.S. proviskxial patent 
appUcatton no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
. utility patent application serial no. 09^10,913. attorney docket no. 25791.7.02, filed 
on 2/23^000, which daimed ttie benefit of ttie filing date, of U.S. provisional 
application no. 60/121,702. filed oh 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed ttie ben^ of ttie fljing date (rf U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applk»Udn serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed ttie benefit of 
ttie filing data of U.S. proviskNial application no. 60/108.S58. attorney docket no. 

35 ^791.9. filed on 11/16.1998; (5) U.S. provistonal patent appliqatton no. 60/183.546. 
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filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dainwd the benefit of the filing date of 
U.S. provisional application no: 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicaUon no. 09/512.895. attorney docKet no. 25791.12,02. filed on 2/24/2000. 

5 which claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25781.29, filed on 9/16/1999; (8) 
U.S. utiUty application no, 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which dabned ttie benefit of Vns filjng date of U.S. provistonal serial no. 

10 60/121 ,907. attorney docket no. 25^1.16, fOed on 2/26/1999; (9) U.S. utility patent 
applteatioh no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whki) dabned ttie iMneflt of ttte filing data of U.S. prov^nal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent iapplication no. 09/559,122. attorney docket no. 25791.23.02. filed on 

15 4/26/2000. whid) dabned ttie benefit of the fiUng date of U.S, providonal appltoation 
no. 60/131.106. attorney ddcket nd. 25791.23, filed on 4/26/1999; (11) U.S. 
pravi8k>hal applteation no. 60/146,20i3. attonwy docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal apPllortkMi no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 

20 60/162.671 , attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U,S. provistonal patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. fited on 11/12/1999. tiie disdosures of which are 

25 inoorporat9d herein by refererice. 

The coupling 1535 is preferably coupled to ttte support member 1520. ttte 
expanston cone 1530 and ttie resilient anchor 1540. The couplir^ 1535 is 
preferably adapted to convey pressurized flutoto materials and/or electrical current 
and/or cnnmunlcation signals from a surfece location to ttie resilient anchor 1535. 

30 The coupling 1535 may. for exampiOi be conventional oornmerdaHy available slick 
wbe, braided wire, coiled tuWng. or driiling stock material. In a preferred 
entixxliment, ttie coupling 1535 b decoupled from ttie resUient anchor 1540 upon 
biitiating ttie axial dispiacemem of ttie expsuisipn cone 1530. 

The resilient andwr 1540 is prefsfably coupled to ttie tower sectioh 1550 of 

35 ttie mpandable tubular mendier 1525 and ttie coi4)ling 1535. The resilient anchor. 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. ' ') 

Referring to FIGS. 16a and 16b, in a preferred embodiment the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 
5 releasable coupling devices 1605. In a prefenred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand In size thereby releasing the 
elastic energy stored v^in the resilient anchor 1540. As illustrated in FIG. 16b. in a 
preferred embodiment, when the coupling device 1605 is released, ttie coiled 

10 resilient rneniber 1600 at least partialiy uncoils in the In a 

preferred embodiment, at least a portion of the coiled member 1600 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uricoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the wellbore casing 1 500. 

15 The colled member 1600 may be fabricated from any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as, for example, 
spring steel. In a prefenred embodlnrient, the ooiied member 1600 is febrica^ 
memory metals In order to optimally provide control of shapes and stresses. 

20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the coiled member 1600 Is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any nunriber of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt 

The resilient anchor t540 may be positioned in any desired orientation. In a 

25 prefened embodiment, the resilient andior 1540 is positioned to apply the maximum 
nonmal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular mernber 1700, one or nrK>re resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachriWnts 1715. in a preferred embodiment, the 
. reeilient anchoring members 1705 are maintained In compressed elastic condition 
by the corresponding rigid and releasable attachments. 1710 and 1715. in a 
preferred embodimerit, when the corresponding releasable attachment 1715 Is 
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released, the corresponding resilient anchoring mennber ^705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As illustrated In FIG. 17a. one end of each resilient anchoring merrdMr 1705 
Is rigidly attached to the outside surface of the tubular member 1700 by a 
corresponding rigid attachment 1710. The ottier end of each reslUent anchoring 
member 1705 is removably attached to the outside surfttce of the tubular member 
1700 by a corresponding relMsable attachntent 1715. As Illustrated In FIG. 17b, In 
a prefbrred embodiment, releasing the releasable attachment 1715 permits the 
lesillent energy stored in the resilient anchoring member 1705 to be released 
ttiereby causing ttie resHieint anchoring member 1705 to swirig radialiy outward from 
ttw tubular member 1700. 

Tfw ttjbular member 1700 may be fabricated from any number of 
oonventtonal materials. 

The resilient anchoring members 1705 rnay be fabricated from any number 
of resilient materiate. In a preferred embodiment, the resUient anchoring menrtwrs 
1705 are fabricated frorn memory metal In order to optimally provide control of 
shapes and. stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional cdmmerdally availaWe materials. In a prefened ernbodiment, ttie rigid 
attachments 1710 are fabricated from 4140 steel In order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b, ttie 
reslBent anchor 1540 includes a tubular m«nber 1800, one or more anchoring 
devices 1805. one or more resilient members 1810. and one or more release 
devices 1815. In a preferred embodiment, ttie anchoring devices 1805 and resilient 
. members 1810 are maintained in a compressed elastic position by «» rejease 
devices 1815. As illustrated In FIG. 18b. in a prelierred embodiment, when ttie 
release devices 1815 are removed, ttie anchoring devices 1805 and resilient 
membere 1810 are pemnltted tp expand outwanHly. in ttie radtal direction. 

The tubular member 1800 preferably Includes one or more openings 1820 
for containing ttie release devices 1815 and for permitting ttie arichoring devices 
1805 to pass ttirough. The tubular member 1800 may be fabricated from iany 
number of conventtonal oommerctally available materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strengths 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 

5 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the sur^ce of the wellbore 1500. The anchoring devices 1805 may be 
febricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a prefenBd 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 

15 when the release devices 1815 release the anchoring devices 1805. the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially throtjgh the conresponding openings 1820 into contact with, to at least 
partially penetrate, ttie wellbore casing 1500. 

The release devices 1815 are positioned wittiin and coupled to the openings 

20 1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 wittiin the tubular member 1800 
until released by a control signal provided from a surfatie, or other; locattpn. The 
r^se devices 1815 may be any number of conventional conmierdaHy available 
release devices. In ^ preferred ernbodlrnent, the release devices 181 5 are pressure 

25 activated in order to optimally provide ease of operation. 

As illustrated In FIG. 15a, the apparatus 1515 is prsferably positioned wittiin 
ttie wellbore casing 1500 witti the expandable tubular rriember 1525 positioned in 
opposing relation to ttie opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 

30 1540 is tiien anchored to ttte wellbore casing 1500. In ttiis manner, ttie lower 
section 1550 of the expandable tubular member 1525 is anchored to tte wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 Is anchorad by a 
control and/or electrical power signal transmitted from a surface locatiori. 

In ah alternative embodiment, a compressible cement and/or epoxy is ttien 

35 injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the weHbore casing 1500. The compressible cement and/or 
epoxy then pemnittQd to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fiuidic seal is 
provided around the tubular member 1525. 
5 As illustrated in FIG. 15c, in a preferred embodiment, the expansion cone 

1530 is then axlatty displaced by applying an axial force to the support member 
1520. In a preferred emixxliment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbora casing 1500. 

10 As illustrated in FIG. 15d, in a preferred embodiment after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530» the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are (^tirraily provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 
supported 

Referring to FIGS. 19a, 19b and 19c aiii alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred ennbbdiment, the expandable tubular member 1000 ' 

20 includes a tubular body 1905, one or more resilieht panels 1910, one or more 
corresponding engagement members 1915, and a release member 1920. In a 
preferred embodiment, the iBsilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the . 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 nray be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to Extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 



embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventionai conrnierdaliy available resilient 
fTWlBffals. In a preferred embodimient. the resilient panels 1910 are febricated from 
5 spring steel In order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500, or other preexisting stnjcture. 

The release member 1920 is releasabty coupled to the resilient panels 1 910. 

0 The release inember 1920 is preferably adapted to controllabiy release the resilient 
panels 1910 frpm their initial strained positions In order to permit the resilient panels 
1010 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. in this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

5 the release member 1920. The release member 1920 may be any number of 
oonventiohal commercially available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wlH now be described. Referring to Fig. 20a. a wellbore casing 2000 Is positioned 

) within a subterreneari formation 2005. The wellbore casing 2000 may be positioned 
In any orientation from the vertical direction to the horizontal directloh. TTie wellbore. 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforatiofi or fracturing operation performed upon the surrounding subterranean 

1 fbmfiatlon 2005. As will be recognized by persons having ordinary sidit in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed crff. 

In a preferred embodiment, an apparatus 2015 is uUlized to seal off the 
openings 2010 In the ^Ibore casing 2000. More generally, the apparatus 2015 Is 
preferably utilized to fbnn or repair iwellbore casings, pipelines, or stnictural 
supports. 

The apparatus 2016 preferably includes a support member 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
rBsillent anchor 2040, and one or more seals a)45. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 Is further coupled to the expansion cone 2030. 
The suppwt member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
oonventionai commercially available sWck wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodfinent.. the expandable tubular member 
2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the weilbore casing 2000. In this manner, the ex|Mindabte tubular 
member 2025 is optimally coupled to the weilbore casing j>000. In a preferred 
embodiment, the engagement deyioes include teeth for biting into the surface of the 
weilbore casing 2000. in a prefeirred embodiment, the expandable tubular member 
2025 further indudm one or more sealing members 2045 on the outside surface of 
the expandat>te tubular member 2025 in order to optimally seal the interface 
between the mcpandabte tubular member 2025 and the weilbore casing 2000. 

^n a preferred einbodimefit. the expandabte tubular ffiember 2025 Includes a 
lower section 2050. an intemwdiate section 2055. and an upper section 2060. In a 
preferred embodiment, the wall thidcnesses of the lower and intennediate secttons, 
2050 and 2055, are less than the wall thidoiess of the upper sectiori 2060 in order 
to optimalbr fadlitete the radial expansion of the expandabte tubuter member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubuter member 2025. In a 
preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optintally anchor the 
wcpandable tubuter member 2025 to the weilbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substentially as disclosed in one or more of tt>e following: (1) U.S. utility 
patent appUcaUon serial no. 09/454,139, attorney dodcet no. 25791.3.02. fited on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
ulfflty patent applicatioh serial no. 09/510.913, attorney docket no. 25791,7.02. filed 
on 2/23/2000. whteh cteimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. fited on 2/25/1999; (3) U.S. utiiity patent appHcatton 



serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dalmed the benefit of the filing date of U.S. provtetonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie t>enefit of 
5 the filing date of U.S. provisionai application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. pTovistonal patent application no. 60/183,546, 
fBed on 2/i8C00O; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which dalnied the Iwnefit of the filing date of 
US. provisional appHcation no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
10 application no. 09/512.895. attorney docket ho. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. proviskNtal application no. 
60/121,841. attorney docket no. 25791.12. filed 6n 2/26/1999 and U.S. ph)vl8lonal 
apptteation no. 60/154,047, attorney docket no. 2S791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
15 2aAt2O0O, whteh claimed the bonm of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiteaUon no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the i)eneftt of fli» filing diat^ of U.S. proviskMial patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
20 utility patent appflcation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed thei benefit of the filing dale of U.S. provistonal appUcation 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisionai appli(a^on no. 60/143,039. attomey docket no. 
25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applteation serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstenal 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent applkation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
JO attomey docket no. 25791.39, filed on 11/12/1999. the disdosuree of which are 
. incorporated herein.by reference. 

The expansten cone 2030 is preferably coupled to the support member 2020 
and tiie ooupDng 2035. The expansipn cone 2030 Is preferably adapted to radially 
expand the expandable tubular member 2025 when the expanston cone 2030 is 
15 axiallydisirtaoed relative to the expandable ttibular. member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sutwtantially as disclosed in one or more of the fdlowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the t>enefit of the filing date of U.S. provisional patent 
5 application no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 1 2/7/1998; (2) U.S. 
utility patent application serial no; 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, vMth claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1099; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket ho. 25791.8,02, filed on 2/10/2000. which 
10 daimed the benefit of the filing date of U.S. provisk>nal application no. 60/1 1 9.61 1 . 
attorney docket no. 25701.8; (4) U.S. utility patent applteation serial no. 09/440.338, 
attomey docket no. 257gi;9.02. filed on 11/15/1999.' which claimed the benefit of 
ttie filing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25701.9. filed on 11/16.1998; (5) U.S. provistonal patent appflcation no. 60/183,546, 
15 filed on 2/18/2000; (6) UiS. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whtoh claimed the benefit of tiw filing date of 
U.S. proyisional appHcation no. 80/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appflcatkm no. 09/512,805, attbmey docket no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the ifiHng dates of U.S. provtetonal appiteation no. 
60/121,841, attomey docket no. 25791>12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. .25701.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorriey docket no. 25791.16.02. filed on 
2/24/2000. which daimed ttte benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946; attomey docket no, 25791.17.02. filed on June 7, 2000, 
which daimed ttie benefit of ttie filing date of U.S. provishsnal patent applteation 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appltoation na 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of ttie filing date of U.S. provisional appltoation 
no. 60/131.106, attomey docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
provbtonal appltoation no\ 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attomey docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attoniey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provistonal 
appltoation no. 60/159.039, attomey dodcet no. 25791.36. fited oh 10/12.1999; (15) 
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U.S. provisjonal patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appUcation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 
5 The coupling 2035 is preferably coupled to the support member 2020. the 

expanston cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical cunent and/or 
oommunication signals from a surfeoe tocation to the anchor 2035. The coupling 
2035 may, for example, be oonventk>nal oommerdally available slick wire, brakled 

10 wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled frorh the anchor 2040 upon initiating the axial 
displacement (rf the expansion cone 2030. 

The anchor 2040 is praferably coupled to the tower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 

15 further preferably adapted to be oonlrollably coupled-to the wellbore casing 2000. 

Referring to FIGS. 21 a and 21b. In a preferred embodiment, the anchor 2040 
IndudiBS a housing 2100. one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikies 2105 are outwardly 
extended by the oorrespbnding actuators 2110. In an aNematlve errtfKxiiment. the 

20 spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwa^ In 
another altenralive embodiment, the spB^ 2106 are outwardly extendM tv pladng 
a quantity of fluidic material onto the si^es 2105. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105. and the actuators 21 10. The housing 2100 

25 is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey electrteal. communicatton. and/or hydraulic 
signals from the coupling 2035 to the actuatore 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
, the (XOTespoiding actuators 2110. The spikes 2105 are preferably adapted to pivot 

30 relative to the housing 2100. The spikes 2105 are further prefsrably adapted to 
extend outwardly In a radial directton to engage, and at least partially penetrate, the 
wellbore casing 20O0. or other preexisting structure such as. for example, the 
weljbore. Each of the spikes 2105 further preferably Include a concave upvrardly 
facing surface 2115. In a prefened embodiment, the placement of a quantity of 

35 fluMto material such as,- for example, a barlte plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the hcHising 2100 to 
engage the wellbore casing 2000, or other piBexIsting structure such as, for . 
example, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellbore casing 2000. or other preexisting structure such as, for 
example, the wellbore. 

The. actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes ^ 

10 2105 outwardly and away from me housing 2100. The actuators 2110 maybe any 
number of conventional corhmerdally available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operation, in an alternative embodiment, the actuators 2110 are omitted 

15 and the splices are pivotaily coupled to the housing 2100. 

Referring to FIGS. 2l2ai 22b. end 22c. in an altemative embocftnent. the , ^. 
anchor 2040 includes the housing 2100. one or ntore petal basicets 2205t and one 
or more oonesponding actuators 2110. In a preferred embodiment, the petal 1 
basl(sts '2205 iare outwardly extended by the oorresporaBng actuators. 21 10. In an 

20 altemative embodirnent, the petal baskets 2205 are outwardly actuated by 1 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by pladng a quantity of fluidte material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandable ^ 

25 tubular rnember 2025, the petal baskets 2205. and the actuators 21 10. 

The petal baskets 2205 are preferably moyably coupled to the housing 2100 ^ 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to'pivot relative to the housing 2100. The petal baskets 2205 are further ^ 
preferably adapted to extend outwardly in a radial direction to engage, and at least 

30 partially penetrate, the wellbore casing 2000. or other preexisting structure. As 

illu^taled in FIG. 22c. each of the petal baskets 2205 further preferably include a ~! 
concave upwardly feeing surface. 2215. in a preferred embbdiment. the placement 
of a quantity of fluMic material such as. for example, a barite plug or a flex plug, onto *1 
the surfaces 2215.cau8es the petal bSKSkets 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellbore casing 2000. or other preexist "1 
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p Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 

sufficient to anchor the expandable tubular member 2025. Altematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000. or other 
^ 5 preexteting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
^ conresponding petal baskets 2205. The actuators 2110 are preferably adapted to 

apply a force to the corresponding petal baskets 2205 sufficient to pivot the . 
^ corresponding petal baskets 2205 outwardly and away from the housing 2^0(k In 

10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 21 00. 

In an altemative ernbbdiment. the anchor 2040 includes one or more spikes 
2105 and one or moris petal baskets 2205. 

As iHiistreted in FIG. 20a, the apparatus 2015 is preferably po^^ 
15 tiw WBitttore casing 2000 with the expandal)le tubular member 2025 positionefl in 
P . opposing relation to the opening 2010.. 

As illu8trate(l in FIG. 2bb, Jn a preferred embodiment, the anchor 2040 is 
r then anchored to the weiliiore casing 2000: in this manneir, the lower section 2050 

. of the expandable tubular member 2025 to anchored to the wellb^ 
r- 20 the wellbore casing, in a preferred embodlrn^t, the andKN- 2040 is anchored by a 

control atvUv electrical power signal transmitted from a surface location to the 
actuators 2110 Of the anchor 2040; In an altemative embodiment, the anchor 2040 
Is anchored to the wellbore casing 2000 l}y upwardly displacing the apparatus 2015. 
^ in an altemative embodiment, the anchor 2040 Is anchored to the wellbore casing 

25 2000 by placing a quantity of a fluldlc rnateriai such, for exaitiple, a barite plug or a 
^ flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 

altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at leas^t the lower and/or the intemnediato sections. 2050 and 
.30 2055. of the ex|MtfKial>le tubular ntemi)er 2025. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected ir^to the annular space between the unexpanded portion of the tubular 
r member 2025 and the wellbore casing 2000. The compressible; cement and/or 

epoxy is then permitted to at least partially cure prior to the initiatton of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c in a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020.. In a. preferred embodiment, the axial displacement of the expansion cone 
2030 radtally expands the expandable tubular member 2025 into intimate oo»itact 
with the wails of the weilbore casing 2000. . 

Ast illustrated In FIG. 20d, in a prefemed embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expiansioh cone 2030. the opening 2010 in the weilbore casing 
2000 Is sealed off by the radially expanded tubular merhber 1435. In this manner, 
repairs to the weilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to rispalr or km weilbore casings, pipelines, and structural 
supports. 

Referring to F|QS. Z3a to 23e, an aKematlve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Refsning to Fig. 23a, a weilbore casing 2300 and an open 
hole weilbore section 2305 are positioned within a subterrinean fcvmatlon 2310. 
The weilbore casing 23Q0 and the open hole weilbore section 2305 may be 
positioned in any orientation from the vertical direction to the hortzorftal diredipn. 

in a preferred (smbodiment. an apiMratos 2320 is utilized to form a new 
section of weilbore casing within the open hole weilbore section 2305. 1^ 
generally, the apparatus 2320 is preferably utilized to fonn or repsrir weilbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330, an expansion cone 2335. one or more upper 
sealing members 2340. and one or mom sealing nrambera 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
locatiori. The support member 2325 is further coupled to the expanskm cone 2335. 
The support member 2325 may. for example, be conventional commercially 
available sHcIc wire, braided wire, coiled tubing, or drilling stodt material. 

The expandable tubular .member 2330 is removably coupled to the 
expansion cone 2335. in a prefened enibodbnent, the exp^ridable tubular member 
2025 fiirther includes one or more upfier arid lower sealing membere. 2340 and 
2345. on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
wBllbore casing 2300 and the open hole wellbore section 2305. 

In a preferTBd embodiment, the expandable tubular meml)er 2025 further 
includes a lower section 2350. an intennediate section 2355. and an upper section 
2360. In a prsferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355. are less than the wall thickness of the upper 
section 2360 In order to optimally fadlitate the radial expansion of the expandable 
tubular member 2330. In a prefened embodiment, the tower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pwmit a fluidic sealing material to pmetiate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disctosed In one or more of the fdkMving: (1) U.S. utility 
patent appOcatmn serial no. 09/454.139. attorrwy docket no. 2S791.3.Q2. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicatkm no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utfllly patent appiicatkm serial no. 09^10.913. attorney docket no. 25791.7.02, filed 
on 2«3/2000, whteh claimed the benefit of the filing data of U.S. provistonal 
appflcation no. 60/121.702. filed on 2«5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit 6F the filing date of U.S. provistonal applk»tton no. 60/119,611. 
attorney docket no; 25791.8; (4) U.S. utility patent applicatton serial na 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional piitent appltoation no. 60/183.546. 
filed on 2/18/2000; (6) u:s. utility patent application ho. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appycation no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which dalnfied the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcatton no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S'. utility applicatton no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the fiHng date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«6/1999; (9) U.S. utility patent 
appUcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the filing date of U.S. provisionai patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26^000, which claimed the benefit of the filing date of U.S. provisional application 
5 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. -> 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143,039. atbmey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
6Q/162.671,attorneydocketrio. 25791.27. filed on 11/1/1999; (14) U.S. provisional ^ 

10 appUcati6nno..6(yi59.039, attorney docket no. 25791,36, filed on 10/12,1999; (15) 

U.S. proviskxial patent application no^ 60/159.033, attorney docket no. 25791.37, ^ 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791,39, filed on 11/12/1999. the dIsckMures of which are 
inoocporated herein by referenoe. 

15. ■ The mpanston cone 2335 is prefierably coupled to ttte support member 

2325. The expansion cone 2335 is furttier preferably removably coupled to.ttw 1 
expandable tubular member .2330. The expanston oone 2335 Is preferably adapted 
to radially expand the expandable tubular member 2330 when the expanston oone 1 
2335 is axially displaoed relative to ttw expandable tubular member 2330. 

20 in a preferred embodiment, the expanston cone 2335 is provided *^ 

substantially as disdosed in one or more of the fblkwnng: (t) U.S. utiHty patent 
applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent applicatton serial no, 09/510,913. attorney docket no. 25791.7.02, filed 

on 2/23/2000. whtoh daimed ttie benefit of ttie filing date of U.S. provistonal ^ 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiteatton J 
serial no. 09/502.350, attorney docket nb. 25791.8.02. filed on 2/10/2000. whtoh ^ 
claimed the benefit of ttie filirtg date of U.S. provisional applicatton no. 60/1 1 9.61 1 . 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 

attorney docket no. 257919.02. filed on 11/15/1999. which claimed tt» benefit of . " 
ttie filing date of U.S. provisional appltoation no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. ^ 
fltod on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 

35 no. 25791.11.02. filed on 3/10/2000. which claimed ttw benefit of tttefinng date of 1 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.641, attorney docket no, 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which dairned the benefit of the filing date of U.S. provisional serial no. 
80/121,907, attorney docket no. 2579i:i6. filed on 2/26/1999; (9) U.S. utility patent 
applteatfcx) no. 08/588.946; attorney docket no. 25791.17.02. filed on June 7. 2000. 
which cteinfied the benefit of the filing date of U.S. proyistonal patent application 
serial no. 60/137.908. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcatkm no. 09/559,122. attorney docket no. ^791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provistonal applteatkm 
no. 60/131,106, attorney dwket np. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteatkm no. 60/146,203; attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. proviskmal appRpatkm no. 60/143,030, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. pravt^l patent appHcation serial no. 
60/162,671, attorney docket no. 25791.27. filed oh 11/1/1999; (14) U.S provisional 
applkatk)n no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskwial patent applteatipn no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk)nal patent applteatton no. 60/165,228. 
attorney docket no. 25791.39, filed on' 11/12/1999, the disclosures of whteh are 
Incorporated herein by reference. . 

The upper sealing member 2340 is coupled to the outside surfece of the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 Is preferably adapted to fluWicly seal the interface between the 
radially expanded upper section 2360 Of the expandable tubular member 2330 and 
the welibore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members. In a prefened embodiment, 
the upper sealing member 2340 is a viton nibber in order to optimally provide k»d 
carrying and pressure sealing capacity. 

The tower sealing member 2345 Is preferably coupled to the outside sur^K^e 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to.fluMtely seal the ihterftica between 
the radially expanded upper sedton 2360 of the expandable lubular member 2330 
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and the open hole wellbore section 2305. The lower sealing member 2345 may be 
any number of oonventional comrnerdaily available sealing members. In a preferred 
embodiment, the lower sealing mentf)ef 2345 is viton rubber In order to optimally 
provide load carrying and sealing capacity. 

As illustrated in FIG. 23a. the apparatus 2320 is preferably petitioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated In FIG. 23b, in a preferred embodiment a quantity of a 
hardenabie fluldic sealing material 2365 is then injected into the open hole wellbore 
sectton 2305 proximate to the lower section 2350 of the expaiidable tubular memtier 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
preferred err^iment, the hardenabie fluldic sealing material 2365 at least partially 
enters the slots provided In the lower secUori 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c ttie hardehaUe fluldic sealing material 2365 is 
preferably then pemnltted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular nriember 2330 is anchored to the 'open hole wellbore 
section2305. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected Into the annular space between the unexpended portion of the tubular 
member. 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
pro^dded around the tubular memt)er 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
2335 radially expands the expandable tubular mernber 2330 into intimate contact 
with the walls of the wellbcNne casing 2300. 

As DIustrated in FIG. 23e'. In a preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335. a new section of wellbore casing is 
formed that prefmbly includes the radially expanded tubular member 2330 and aii 
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outer annular layer of a fluidic seating nraterial. More generally, the apparatus 2320 
Is used to repair or fbmi wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will fww be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean fbnnatlon 2410. 
The weHbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direciiori. 

In a prefBrred embodiment an apparatus 2420 Is utilized to fomi a new . 

sedlon of wellbore casing within the open hole wellbore section 2405. htom 

generally, the apparatus 2420 is preferably utilized to fbnn or repair wellbore 

casings, pipelines, or structiaal. supports. 

The apparatus 2420 preferably includes a support member 2425, an 

ncpandable tubular membfer 2430, an expansion cone 2435. a coupling 2440. a 

padter 2445, a rna&s 2450. one or more upper sealing rnembere 2455. and one or 

more sealing members 2460. 

The support meniber 2425 is preferably adapted to be coupled to a surface 

kxatlon. The suppprt member 2425 is further coupled to the expansion cone 2435. 

The support member 2425 is preferably adapted to convey electrical. 

communication, and/or hydraulic signals to and/or finbm the packer 2445.. The 

support member 2425 may. for example, be conventional oommerdaily available 

sHck wire, braided wire, coiled tubing, or drillbig stock material. 

The expandable tubular member 2430 is removably coupled tO; the 
expansfon cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further Includes one or more upper and lower 
seaUng members, 2455 and 2460, on the outskie surface of the expandable tubular 
meinber 2430 In order to optimally seal the interface between the expandable 
tutmlar member 2430 and the wenbore casing 2400 and the open hole wellbore 
8ec6on2405. 

In a prefienred embodiriient, the expandable tubular member 2430 further 
includes a lower section 2465. an intemfiediate section 2470, and an upper section 
2430. In a prefierred embodiment, the wall thteknesses of the tower and 
intermediate sections. 2465 and 2470, are leSs than the wall thtokness of the upper 
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section 2475 in order to optimally facilitate the radial e)q[>ansion Qf the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed in one or more of the following: 

The expansion cone i42S is prefarably coupled to the support member 2425 
and the coupling 2440. The expar»i6n cone 2435 is further preferably removably 
coupled to the expandable tubular men^ 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axlally displaced relative to the tt(pandable tubular 
member2430. 

In a preferred embodlntent. the expiansion cone 2435 is provided 
substantially as disdbsed in one or more of the fblkMving: (1) U.S. utHlty patent 
■application serial no: 09i!454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provislonai patent 
application no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applteatton serial no. 09/510,913. atloroey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on ^25/1999; (3) U.S. utiiity patent appHcatton 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 21/10/2000, whteh 
claimed the benefit of the filing date of U.S. proviskMial appllcatkMi no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
ttte filing date of U,S. provistonal application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applteatkm no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed ttie t)enefit of ttie fSing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S; utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed On 2/24/2000. 
which . claimed the benefit of the filing dates of U.S; provisk)nai application no. 
60/121.641. attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed ttte benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attorney docke( no: 25791.16. filed on .2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which dainted the benefit of the filing date of U.S. provisional appiicatioh 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S; 
provisional , applicatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provisional applicatfon no. 60/143,039, attorney docket no. 
25791.26, fifed on 7/8/1999; (13) U.S: provisional patent applicatksn serial no. 
60/162.671, attorney doicket no. 25781.27. filed on 11/1/1999; (14) U.S. provisional 
applteatnn no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskmal patent applkatjon no. 6Q/t59,033, attorney docket rio. 25781.37. 
filed on 10/12/1888: and (16) U.S. provisionai patent appllcatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999,. the disdosmes of which are 
incorporated herein by relSBrenoe. 

The coupHng 2440 is prefiBratMy coupled to 0ie support member 2425 and 
the expanston cone 2435. The coupling' 2440 is preferably adapted to convey 
eledrfeal. oomnMmication, and/pr hydraulte signals to and/or from the packer 2445. 
The coupling 2440 may be any number of oonventtonar support members such as, 
for exampto. commercially availabie sitek wire, braided wire, coiled tublr^, or drilling 
stock material. 

The packer 2445 is coupted to the cpupHng 2440. The packer 2445 is further 
removably coupled to the lower section 2465 <rf ttie expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricHonal force to 
support ttie lower sectton 2465 of ttie expandable wellbore casing 2430 and the 
mass 2450. The padcer ,2445 may be any number of conventional commerdaily 
available packers. In a preferred embodlrneht, the packer 2445 is an RTTS packer 
available from Halliburton Energy Sen/lceis in order to optimally provkle muKiple sete 
and releases. In an attemattve embodlrhent, hydraulk: slips may be substituted for, 
or used to supplement ttie packer 2445. 

The mass 2450 Is preferably coupted to ttte lower section 2465 of the 
expandal»te tubuter rnember 2430. The mass 2450 is preferably setected to provide 
a teraite toad on ttte lower sedton 2465 of ttw expandable tubular member 2430 
ttwtifnges from about 50 to 1(X) % of ttie yteld point of ttie upper sectton 2475 of 
ttie expandable tubular member 2430. In ttiis . manner, when ttie packer 2445 Is 
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released, the axial force provided by the mass 2450 optimally radially expands aitd 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 Is preferably coupled to the outside surfece 
of the upper secUon 2475 of the expandable tubular memt>er 2430. The upper 
sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper sedton 2475 of the expandable tubular member 2430 
and the welltXNB casing 2400. The upper sealing member 2455 may be any 
number of conventional oommerdalty availatrie sealing members. In a preferred 
embodiment, the upper sealing nriember 12455 is viton rubber in order to opUmaliy 
provide load canyir^ and pressure sealing capacity. 

The tower sealing member 2460 is preferably coupled to the outside swfaoe 
Of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing memlier 2460 is preferably adapted to fluidiciy seal the Interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole weVbore section 2405. The lower sealing member 2460 may be 
any number of conventional oomrnerciaily available sealing membere. In a prefierred 
embodiment, the lower sdaHng member 2460 Is viton nibto&t in order to optlmcrily 
provide lead bearing arid sealing capacity. 

As illustrated in FIG. 24a. the sipparatus 2420 |s preferably positiohBd within 
the wellbore cas^ 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support member 2425. the expanston cone 2435. the coupling 2440. the 
packer 2445. and the loweir secdoh 2465 of the expandable tubular member 2430. 
In this manner, the intennedlate section 2470 of the expandable tubular mwnber 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a preferred embodiment, the packer 2445 Is 
then released from connection with the lower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 Is preferably now supported by the 
support member 2425, expanston cone 2435, and the tower and intermediate 
sections. 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the rnass 2450 then causes the expandable tubular 
member 2430 to be ladially expanded by, and extruded off of, the expansion cone 
2435. in a preferred embodiment, during the extruston process, the positton of ttie 
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support member 2425 is adjusted to ensure an overtapping relation between the 
expandable tubular member 2430 and the weiibore casing 2400. 

In an alternative embodiment, a compressible cement arwl/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
meiM)er 2430 and the weiibore casing 240) before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an araiular struchirbl support aiid fluidic seal is provided around the tubular 
meinber2430. 

As illustrated In FIG. 24c, In a preferred embodiment, after the expandable 
tubular member 2430 has been completely eidruded off Of the expansion cone 2435. 
a new section of weiibore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer armular teyer of a fluidjc sealing 
material. More generally, the apparatus 2^20 is used to repair or form weiibore 
«asbig8. pipelines, and stnjctural suppbrte. , 

In an aHemative embodiment the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick waited tubular mernber that is concentric with 
respect to the support member 2425. ahd also rests on top of the upper section 
2475 of the tubuter member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will cany the mass 2450 out of 
the weiibore 2405. 

Referring to FIGS. 25a to 25c, an aitemative embodiment of an apparatus 
and method for coupling an expandable tubuter member to a preexisting stnicture 
will now be described. Referring to Fig. 25a. a weiibore casing 2500 and an open 
bote weiibore section 2505 are positioned within a subterranean formation 2510. 
The weiibore casing 2500 and the open hole wellb(»e section 2505 may be 
positioned In any ortentetion firom the vertical direction to approximately ttw 
horlzontel direction. 

in a pretended embodiment, an apparatus 2520 is utilized to fonm a new 
section of weiibore casing within the open hole weiibore section 2505. More 
generally, the apparatus 2520 is preferabty utilized to fonn or repair weiibore 
casings, p^Mllnes, or structural supporte. 

The apparatus 2520 preferably includes a support member »25. an 
expandabte tubuter member 2S30, an expansion cone 2535. a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2S25 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional connunerciaDy available slide wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably .coupled to the 
expanision cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing men4)ers. 2555 and 
2560. on the ou&ide surfece of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and ttte open hole wellbore section 2505. 

In a preferred embodiment, the expandable tubular member 2530 further 
includes a lower section 2565. an intennediato section 2570. and an upper sectiph 
2530. In a preferred embodiment, the w^ thicknesses of the lower and 
Intemiediate sections. 2565 and 2570. aire less than the wall thickness of the upper 
sectton 2575 in order to optimally fadlitote the radial expanston of the expandable 
tubular member 2530. 

In a prefened embodiment, the lower section 2565 of the expandable tubular 
member 2530 further inchjdes the chamber 2540 and the end plate 2545. 

In a prefenvd embodiment, the expandable tubular member 2530 is further 
providek) substentially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454, i39. attorney docket no. 25791.3.02, filed on 
12/3/1999. which daimed the benefit of the fiHng date of U.S. provisional patent 
appllcatton no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatkm serial no. 09/510,913. attorney docket no. 25791:7.02, filed 
on 2/23/2000. whteh daimed the benefit of the filing date of U.S. provisional 
appllcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no: 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of thef filing date of U.S. provistonal applicatton no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9:02. filed on 11/15/1999., which daimed the benefit of 
the filing data of U.S. provisional application no. 60/108.558. attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2^4/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatkNi no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
10 2a4«000. whk:h dairhed the benefit of the fillr^ date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whteh claimed the benefit of the filiiig date of U.S. provisbnal patent application 
serial no. 60/137,998, attorney dpcket no. 25791.17. filed on 6/7/1999; (10) U.S. 
15 utttity patent application no. 0W559.122, attorney docket no. 25791.23.02. filed on 
4/26QO00. whteh claimed Vne benefit of ttie filing date of U.S. provisional applteation 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisfoiial applteation no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskinal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039. attorney docket no. 25791.36. filed on 16/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 2579i:37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, this disctosures of whteh ate 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to ttie support, member 
2525. The expansion cone 2535 is farther preferably removably coupled to ttie 
expandable tubular member 2630. The expansion cone 2535 is preferably adapted 
to radially expand the expandable tubular rnember 2530 when ttie expanston cone 
2535 is axiaily displaced relative to ttie expandable tubular member 2530. The 
expand cone 2535 is further preferably adapted to convey fluidic materials to 
and/or from the chamber 2540. 

In a preferred embodiment, ttie expansion pone 2535 is provided 
substantially as disclosed In one or more of ttie Ibltowing: (1) U.S. utiflty patent 
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application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiWy patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed tiie benefit of ttie filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791 .8; (4) U.S. utility patent appltoation serial no. 09/440.338. 
attomey docket no. 25791 i9.02. filed on 11/15/1999. whteh claimed tfw beneftt of 
ttte filing date of U.S. provisional applteation no. 60/108,558, attomey docket no. 
25701.9, filed on 11/16.1998; (5) U.S. provlstenal patent application no. 60/183,546, 
filed on 2/18^000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed ttie benefit of ttie filing date of 
U.S. provbtonal applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utill^ patent 
application no. 09/512.895, attomey docket no. 25791.12:02, filed on 2/24/2000, 
whteh claimed ttte benefit of ttie filing dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application ho. 60/154,047. attomey docket no. 25791.29. filed oh 9/16/1999; (8) 
U.S. utility application no. 00/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000, which claimed ttie beriefit of ttie filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
whteh claimed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed oh 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/^/2000. which claimed ttie benefit of ttie filing date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applteation no. 60/146,203, attomey docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patiwit applteation serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039. attomey docket no.* 25791.36, filed on 10/12.1999; (15) 
U.S. provistorial patent application no. 60/159.033. attomey docket na 25791.37, 
filed on 10/12/1099; and (16) U.S: provisional patent appRcatton no. 60/165,228, 
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attorney tJocket no. 25791.39. filed on 11/12^1999, the disclosures of which are 
incorporated herein by reference. 

The chafnl)er 2540 is defined the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the. end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluUic materials having a higher density than the fluidic material outside of the 
«(pandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 Is preferably adapted to fluldiciy sisal the Interface between 
the redially expanded upper sedion 2575 of the expandable tubular mcimber 2530 
and the wellbbre casing 2500. The upper sealing member 2555 may be any 
number of conventional cpiiftmercially available' sealihg membere. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 
provide load carrying and pressure sealing capadfy: 

The lower sealing member 2560 is prefsrably coupled to the outside surbce 
of the upper section 2S7S of ttie wcpandable tubular member 2530. The lower 
seaUng meriiber 2560 is preferably adapted to fhildldy seal the interfeoe between 
the radially expanded upper section 2575 of the expandable tubular member :^0 
and the open hole wellbore section 2505. The tower sealing member 2560 may be 
any number of conventional commerdally available sealing meihbere. In a preferred 
embodiment, the lower seaHng membm- 2560 is vitbn rubber in order to optimally 
provide toad carrying and pressure sealing capacity. 

As illustrated in FIG. i25a, the apparatus 2520 is preferably positioned v^ln 
the wellbore casing 2500 and the open hole wellbore section 2505 witt) the 
expandable tubular member 2530 positioned in overlapping relation to the wellbore 
casing 2500. 

As UluStrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than ttie density of the fluidic material wittiin ttie region 2585 outside 
of ttw expandable tubular member 2530 Is injected Into ttie chamber 2540. In a 
preferred embodiment the difference in hydrostatic pressure between ttie chamber 
2540 and the region 2585, due to ttie differences in fluid densities of ttiese regions, 
causes ttte expandable tubular member 2530 to be radially expanded by. and 
oxtnjded off of, tt» expansion cone 2535. In a prefened embodiment, during ttte 
extrusion process, Uie position oi the support member 2525 is adjusted to ensure an 
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oweriapping relation between ttie expandable tubular member 2530 and ttie wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
Initially Injected Into the chamber 2540 Is subsequently increased as the size of the 
chamber 2540 Increases during the extmsion process. In this manner, high 
5 pressure pumping equipment Is typically not required, or the need for It is at least 
minimized. Rather, In an exemplary embodiment, a colunrm of the fluWIc material 
2580 is maintained wittiln the support member 2525. 

In an altematlve embodiment, a compressible cement and/or epoxy is. 
irijected into the annular space between the unexpended portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to.at 
least partially cure prior to the imtlaOon of the radial expansion process, in this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c in a prefened embodiment, after the mpandable 

tubular member 2530 has been completely extruded off of the expansion cone 2535, 
a new secUori of wetbore casing is fomned that preferably includes the radially 
expanded tubular member 2530 and an outer annular teyer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
20 casings, pipelines, and stnictural supports. 

Referring to FIGS. 26a to 26c, an altematlve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmctur^ 
will now be described. Referring to Fig. 26a. a wellbore casing 2600 and an open 
hole wellbore secUon 2605 are positioned within a subtenranean fbmwtion 2610. 
The weUbore casing 2600 and ttte open hole wellbore section 2605 nay be 
positioned In any orien^n from ttie vertical direction to approximately the 
horizontel direction. 

in a preferred embodiment, an apparatus 2620 is utilized to fomi a new 
section of weRbore casing wtthin the open hole wellbore section 2605. More 
generally, ttie apparatus 2620 Is preferably utilized to fwm or repair wellbore 
casings, pipelines, or struduraisupporte. 

The apparatus 2620 preferably Includes a support member 2625. an 
expandable tubular member 2630, an expansion oone| 2635, a slip Joint 2640, an 
end plate 2545, a chamber 2850, one or more slip membere 2BSS. one or more 
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sealing members 2670, one or more upper sealing members 2675. and one or more 
. lower sealing members 2680. 

The support member 2625 te preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expanston cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for expmple, be 
conventional commercially available sHck wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 26^. In a preferred embodirhent, the expandable tubular member 
2630 further indud^ one or moire upper and lower sealing membere, 2875 and 
2680. on the outsMe surface of the expandable tubular member 2630 In order to 
optimally seal the interface between the expandable tubular member 2630 and the 
weilbore casing 2600 and the open hole weHbore secUon 2605. 

in a preferred embodiment, the mpandable tubular member 2630 fiffther 
includes a lower section 2685. an intemwdiate section 2690. and an upper section 
2685. In a preliBrred embodimenf. the wail thidmesses of the lower and 
Intennediaie sections. 2685 and 2690. are jess than the ¥vall thidmess of the upper 
section 2695 in order to optinwily facilitate the radial expansion of the expandable 
tubular member 2630. 

In a prefenvd embodiment, the lower section 2685 of the expandabiie tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the sUps 2655. and the 
sealing membere 2670. In a prefened embodiment, the interior portion of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a prefwred 
embodiment, the lower section 2685 of the expandable tubular member 2630 further 
indudes one or more of the anchoring devlo9s described above with reference to 
FIGS, la to 25c 

In a preferred embodinient. the expandable tubular member 2630 is further 
provided substantially as disdosed in one or more of the following:. (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. whkh claimed the benefit of ttie filing date of U.S; provisional patent 
appHcatfon no. 60/111.293. attorney dodcet ho. 25791.3. filed on 12/7/1998; (2) U.S. 
ufiBly patent appHcattori serial no. 09/510,913. attoniey docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. piovlstonal 
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application no. 60/121,702, filed on 2«25/1999: (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. wtiich 
darned the tieneftt of the filing date of U.S. provfeional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent ap^cation serial no. 09/440.338. 
5 attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing. date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. (Movlstonal patent applteation no. 60/183,546, 
filed on 2/18«000; (6) U.S;..utillty patent appUcatibn no. 09/523,460, attorney docket 
no. 25791.1 1.0i2, filed on 3/10/2000, whtoh claimed the benefit of the filing date of 
ip U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appHcation no. 09/512.895. attorney docket no. 25791.12.02. filed On 2/24/2000, 
which claimed the benefit of the flUhg dates of U.S. provlstonal appHcatkm no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlsk)nal 
appHcatkm no. 60/154.047, attorney docket no. 25791 ;29. filed on 9/16/1999; (8) 
15 U.S. utility applteatkm no. 09/511.941, attorney docket no: 25791.16.02, filed on 
2/24/2000, whfch claimed the benefit of the filing date of U.S. provlstonal serial ho. 
6Q/121,907i attonrwy docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
appllcatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the fiHiig date of U.S. provisional patent appllcatton 
serial no. 60/137,998, attorney docket rio. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney doqket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstonal appHcatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal appllcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/20/1999; (12) U.S. provistonal appltoation no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appltoation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165.228, 
attorney doqket no. 25791.a», filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The expanston cone 26»5 is preferably ooupted to the support member 2625 
and the sHp joint 2640. The expansion cone 2635 is further preferably removably 
couptod to the e]<pandabla tubular member 2630. The expansion cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 wtien 
the expansion cone 2635 axially displaced relative to the expandable tubular 

• menrrtw 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidrc materials to and/or from the chamber 2650. 

In a preferred embodiment the expansion cone 2635 is further provided 
substantially as dtedosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, fited on 2/10/2000. which 

• claimed the benefit of tiw filing date of U.S. provisional application no. 60/1 19.61 1 , 
attorney docket no. 257918; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed ttie benefit of 
tile filing date of U.S. provisional applteatton no. 60/108.558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. pravistonal patent application no. 60/183.546, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000. which cteimed the benefit of ttte filing date of 
U.S. provtekMral application ho. 60/124.042. fited on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal applteation no: 
60/121.841, attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provistohal 
applteation no. 60/154>047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16,02. fited on 
2/24/2000. whteh claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applk»tion no. 09/588.946. attorney docket no. 25791:17.02. fited on June 7. 2000. 
which cteimed ttie benefit of ttie filing date of U.S. proviskMial patent applteation 
serial no. 60/137.998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utiHty patent applteation ho. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh claimed ttte benefit of ttie filing date of U.S. provistonal application 
no. 60/131,108, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attom^ docket no. 25791.25. fited on 



7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039. attonrwy docket no. 25791 .36. filed on 10/12,1999; (15) 
U.S. provisionai patent applicatran no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appllcatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
Incorporated her^ by reference. ' . 

The slip Joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip Joint ^40 is pneferabty adapted to pennit the end plate 2645 to be 
axialiy displaoed relative to the expanston cone 2635. In this manner, the size of the 
chamber 2650 is variable. The sHp Joint 2640 may be any number of convehttonal 
commercially available slip Joirite modlfled in accordance with the teachings of the 
present disctosure. 

The slip Joifit 2640 preferably includes art iipper member 2640a, a resilient 
member 2640b, and a tower member 2640a The upper member 2640a is coupled 
to the expansion cone 2635 arid the resilient member 2640b. The upper member 
2640a is movabiy coupled to the tovrar rnember ^40b. The upper member 2640a 
preferably includes one or mora fluid passages 2640aa that permit the passage of 
flukflc materials. The lower member 2640b Is coupled to ttie end plate 2645 and the 
resUient member 264pb. The tower member 2640b is movabiy ooupted to the upper 
member 2640a. The tower men^f .2640b preferably includes one or more fluki 
passages 2840ba that permit the passage of fluidto materials. The resilient member 
2640c is coupled between 0ie upper and tower members. 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655. and the 
sealing members 2670. The end plate 2845 is preferably adapted to seal off a 
portion of the; interior of the lower sectton 2685 of the expandable tubular member 
2630. The end plate 2645 is further adapted .to define, in combinatton with the 
expandable tubular member 2630. and the expansion cone 2635, the chamber 
2650. 

The chaniber 2650 is defined by the interior portion of the tower section 2685 
of the expandabte tubutar member 2630 below the expansjofi cone 2635 and above 
the end plate 2645. In a preferred ernbocOment. the pressurization of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
exparul the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to nfK)ve upwardly within the expandable tubular member 2630 as tto 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular m^nber 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
. direction; but prevent axial displacement of the end plate 2645 In the downward 
direction. In this manner, the chamber 2650 is prassurind by injecting fluldic 

10 materials into the chamber 2650. Because ttie end plate 2645 Is maintained in a 
substanUalty stationary position, relative to the expandable tubular member 2630, 
during the Injection (rf pressurized fluldic materials into the chamber 2650, the 
fmssurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip Joint 2840 is fiilly extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
preferred embodiment^ when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluldic pressurization force within the chamber 2650, 
the end plate 2645 is displaced in the upward axial direclidn. 

The sealing members 2670 are coupled to the end plate 2645. The seaHhg 

20 members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
(rf the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper sectbn 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members, in a preferred 
embodiment, the upper sealing member 2675 is viton rubt>er in order to optimally 

30 provide load carrying and pressure sealing capadty. 

The lower sealing member 2680 is preferably coupled to the outside surfece 
of the upper section 2695 of the expandable tubular member 2630. Th6 lower 
seaBng member 2680 is preferably adapteid to fluididy seal the interfepe between 
the radially expanded upper secSon 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodinwnt the lower sealing member 2680 is viton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 is preferably positioned within 
the weUbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular memt^r 2630 positioned in overlapping relation to the weiibore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and rpethods described above with reference to FIGS. 
1ato25c. 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
member 2630 is then Initiated by: (1) applying an upward axial foroe to the 
expansion cone 2635; and/or (2) pressurizing the chaml)er 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expanston cone 2635. In a 
preferred embodiment once the slip Joint 2640 is fully extended, the end plate 2645 
Is then axially displaced In the upward direction. In this mariner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansiion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible^ cement anid/or epbxy Is 
injected into the annular spiaoe between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pennitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c, in a prefened embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casing is fonned that preferably Includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. Mc^ generally, the apparatus 2620 Is used to repair or form wellbore 
casings, pipeiinm, and stnjctuml supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular nramber to a preexisting structure includes the steps of. (1) 
coupling ttie expandable tubular nienit)er to the preexisting structure by axially 
displadng an expansion pone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705. an 
expandable tubular member 2805 is ooupiled to a preexisting wellbore casing 2810 
positioned within a subterrarwan formation 2815. In a preferred embodiment, the 
weilbore casing 2810 further, includes an outer annular layer 2820 of a fluidic sealing 
material such as. for example, cement The expandisibie tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any nuffiber of 
conventional commercially available methods for coupling an expandable tubular 
mentber to a preexisting structure sudi as. for example, pullir^ an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a |»»Bsurizad fluidic material. In a pretenred embodiment, the mpaftdable 
tubular member 2805 Is coufrted to ^ premisting structure 2810 using one or more 
of the apparatus and methods disclosed In the following: (i) U.S. utility patent 
applicatibn serial no. 09/454,139. attorney docket no. 25791.3.02, fUed on 
12/3/1999. which dainried the benefit of the filing date of U.S. piovlsionai patent 
application no. 60/111,293, attomey docket no. 25791:3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.Si. provistonal 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350, attomey docket no. 25791.6.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application ho. 60/108.558. iattomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility pateiit appHcation no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal applteation no. 60/124.042. filed pn 3/11/1999; (7) U.S. utility patent 
appUcatton no. 09/512.695. attomey docket no. 25791,12.02. filed on 2/24/2000, 
which daimed the ben^ of the filing dates of U.S. provistonal applicatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
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application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2^4/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 . application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisbnal patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/^/2000, which claimed the benefit of the filing date of U.S. provisional application 

10 no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney dockjst no. 
25791.26. filed on 7/9/1999; (13) U.S: provisionar patent application serial rio. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

15 appBcatton no. 60/159,039; attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskxial patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999, ttie disdosures of which are 
Incorporated herein by reference. In a preferred errrfxxiiment. the amount of radial 

20 expansion provided in step 105 ranges from about 5% to 20%. 

In a prefened embodiment, as Illustrated In FIG. 29, in step 2710, at least a 
portton of the expandable tubular member 2805 Is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 

25 conventional radial expansion tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment the radial expanston tool 2905 is 
provMed substantialiy as disdosed on one or rnore of the following U.S. Patents: 
5.014,779 and 5,083.608, the disdosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of ttte 

30 expandable tubular mernber 2805 provided in step 2710 ranges In 
a preferred embodiment, ttie radial contad pressures generated by ttie radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140,000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided In step 2705 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting welibore casing 2810. In this nr^nner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting welibore casing 2810 are optimally provided. 

In an altemative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantialiy equal to the inside diameter of the pre-existing welibore casing 2810. 
In this manner, a mono-diameter welibore casing is optimally provided. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utiiiases: (1) a relatively quick method of radial expansion for the majority of the radial 
expansion; kni (2) a high contact pressure method for the rernaining radial 
expansion. In several alternative embodiments, the method 2700 te used to fomn or 
repair welibore casings, pipeliries. or stnictural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting stnK:ture. The expandable tubular Is 
iniliaily coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tobular member. The expandable tubular rhember is then 
further radially expanded by applying a radial force to the expandable tubular The 
apparatus and method have wide application to the fbrnhatton and repair of welibore 
casings, pipelines, and stmctural supports. The apparatus and method provide an 
efficient and reliable method for forming and repairing welibore casings, pipelines, 
and staictural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expand^ tubular memt)er £s optimally achieve in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optinwily 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has beisn described that includes positioning the tubular member and an 
expansion cone virithin the preexisting stmeture. anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interfaoe between the expansion cone and the tubular member. In a prefened 
embodiment lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the Interface 
between the expansion cone and the tubular member. In a prefenred embodiment 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion ODne.' In a preferred embodiment, the injecting includes: 
injecting lubricating fluid into the arra around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodirhent, the injecUrig includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting indudes: injecting lubricating fluid into a tapered flrat end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an Interior of the expansion cone. In a 
preferred embodiment, the injecting include?: injeptirig lubricating fluid through an 
outer surface of me expansion cone. In a prefened embodiment, the injecting 
includes: jnjectirig the lubricating fluid into a plurality of discrete locations along the 
traiilng edge portion. In a preferred embodiment thei lubricating fluid includes 
drilling hiud. In a preferred embodiment the lubricating fluid further includes: 
TorqTrim III, EP Mudlib, and DrillN-Slid. In a prefenred embodiment, the lubricating 
fluid includes TorqTrim III, EP Mudlib, and Drill-N-Slid. In a preferred embodiment 
the interfaoe between the expansion cone and the tubulat member Includes: cdlating 
the interior surfece of the tubular member with a lubricant In a preferred 
embodiment lubricating the interface between the expansion cone and the tubular 
member includes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment, the lubricant comprises a metallic 
soap. In a prefened ei;nbod.iment^ the lut>ricant is selected from the group consisting 
of C-Lube-10. OPH0S-S8-M. and C-PHO&«W^. In a prefened embodiment, the 
lubricant provides a slhjing friction coefficient of less than about 0.20. In a prefened 
embo(ftnenf, the lubricant is chemically bonded to the interior surfeces of the tubular 
members. In a piefen«d embodiment* the lubricant is mechanically bonded to the 
Interior surfeces of the tubular members. In a prefened embodiment, the lubricant Is 
adhesively bonded to the Interior surface of the tubular members. In a prefenvd 
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embodiment, the lubricant Includes epoxy. molybdenum disulfide, graphite, 
aluminum, copper, alumlsllicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stmcture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfections of less ttian about 8 % of the wall thickness, no failure for radial 
expanstons of up to about 30 %, and no necking of the walls of the annular member 
for radial expar^tons of up to about 25%. 

A method of coupling a tubular menrtber to a preexisting structure has also 
been described that includes Injecting a lubricating fluM into the preexisting 
stmcture, positioning the tubular member and an expansion cone %vithln the 
preexisting stmcture, anchoring the tubular member to the preexisting structure, and 
axiaDy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular rnember. In a preferred embodiment, the 
lubricating flukJ includes: BARO*LUB GOLD^EAL^ brand drilling mud lubricant^ 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the expandable tubular 
member and an expanston cone within the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stmcture, and 
axially displacing the expanston cone relative to the expandable tubular member by 
pulfing the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member Includes: a first tubular member, a 
second tubular member, and a threaded corinectlon for coupling the first tubular 
member to the second tubular member. In a preferred embodiment the threaded 
Gonnectk>n Includes: one or more sealing members for sealing the interface between 
the first and second tubular membere. In a preferred embodiment, the threaded 
oonnectton comprises a pin and box threaded connectton. In a preferred 
embodiment, the sealing membere are posifloned adjacent to an end portion of the 
threaded oonnectk^. In a fmfmBti embodiment, one of the sealing membere is 
positioned aijjacent to. an end portion of the threaded connectton; and wherein 
another one of the sealing menribefs is not positioned adjacent to an .end portton of 
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the threaded connection. In a pieferred emtxxiiment, a plurality of the sealing 
memt>er5 are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular nnentber to a preexisting 
stnicture has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexistirfg structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling th€f expansion bone through the expandable tubular member. In a preferred, 
errdxxliment, the expandable tubular member indudm a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
(rf: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealaht. In a preferred 
embodiment, the sealant is selected fifbm the group consisting of epoxies, 
thermosetting scaling compounds, curable sealing compounds, and sealing 

IS • compounds having polymerizabie materials. Irt a preferred enribodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a prefenred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without teilure. In a prefened embodiment, the sealant is 

20 resisteht to conventional wellbore fluldic materials. In a preferred embodiment, the 
material properties of the sealant are substentialiy stable for temperatures ranging 
from about 0 to 450 ^F. In a preferred emt>odiment, the method further includes: 
applying a primer to the threaded pordons of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant, in a preferred 

25 embodiment, the primer includes a curing catelyst. In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodirnent the primer indudes a curing catel^^ 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positionirig the tubular member and an expansion cone 
within the preexisting stnicture, anchoring the tubular member to the preexistirig 
stmcture, and axially displacing the e)4)ansion cone relative to the tubular member 
tyy pulling the expansion cone through this expandable tubular niember. In a 
prefenred embodiment, the tubular memt>er includes: a pair of rings for engaging the 
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preexisting staicture, and a sealing element positioned t>etween the rings for sealing 
the interfeoe between the tubular member and the preexisting stmcture. 

A method of coupling a tubular member to a preexfeting stnjdure has also 
been described that includes positionthg the expandable tubular member and an 
e}q>ansion cone wittiin the preexteting structure, anchoring the expandable tubular 
member to the preexisting stmcture. and axiaiiy displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone ttirough 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment the stots are proMed at a 
preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are pixivided at a noh-preexpanded portion of the tubular member. 

A method cf coupling a tubular member to a preexisting structure has also 
been described that includes positionihg the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stnipture. and axially displacing the expansion cone 
relative to the ^expandable tubular member by pulling the expansion cone through 
the expandable tubular membiar. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the Intemiediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been describe that includes positioning the expandable tubular member and an 
expansion cone within the prBe)dstlng structure, anchoring the expandable tubular 
rnember to the preexisting structure, and axiaiiy displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
Increased axial force. In a preferred embodiment the increased axial force is 
provided on a periodic basis. In a prefened embodiment, the increased axial force 
is provided on a random basis. In a preferred embodiment the ratio of the 
increased axial force to the substantially con9tar)t axial force ranges from about 5 to 
40%. 

A method of coupKng a tubular mender to. a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisttng stmcture. anchoring the tubular member to the preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone throi^h the expandable 
tubular m€^mber. In a preferred embodiment pushing the expansion cone includes: 
iriiecting a pressurized fluidic material into contact with the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioriing ttie tubular member and an expansion cone 
within the preexisting structure, anchoring tlie tubular member to the preexisting 
stmcture. axially displacing the expansion oone relat^e to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 
curable fluidic sealing maiterial between the tubular rhember and the preexisting 
stmcture prior to axially displacing the expansion oone. 

A method of coupling a tubular member to a preexteting stmcture has also 
been described that includes positioning the tubular member and ah expansion cone 
within the preexteting structure, anchoring the tubular member to the preexisting 
structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has ateo 
been described that includes positioning the tutiular member and an expansion cone 
within the preexisting smjcture, anchoring the tubular member to the preexisting 
stmcture by (mating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A metfxxl of coupling an expandable 'tubular member to a preexisting 
structure has ateo been described that includes positioning the expandable tubular 
memt>er, an expansion oone, and an anchoring device within the preexteting 
structure, positioning the anchoring device at)ove the expansion cone, anchoring the 
expandat)ie tubular nrtember to the prMxisting structure using the anchoring device, 
and axially displacing tiie expansion cone. 

A method, of coupling an expandable tubular member to a preexisting 
stmcture has also been described that ihqiudes positioning the tubular member and 
an expansion cone within the preexisting stmcture. explosively anchoring the tubular 
member , to the preexisting stmcture, aind axially dtepladng the expansion oone 
relative to the tubular mernber. , 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that Includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular nnennt>er onto the expansion 
cone in a first direction, and axialiy displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an expandable tuinilar member to a preexteting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure,- releasing the 
resilient anchor, and axialiy displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes placing the expandable , tubular 
member, an expansion cone, and an anchor Into the preexisting structure, anchoring 
the.expandable tubular member to the preexisting stmctm by: pivoting one or more 
engagement elements, and axialiy displacing the expansion cone. In a prefenrWd 
embodimerit, pivoting the engagement elements includes: actuating the 
engagement eiements. In a preferred embodiment, pivoting the engagemerit 
elements includes: placing a quantity of a fiuidk: material onto the engagerhent 
elements. In a preferred embodiment, pivoting the engieigenrient elements indudm 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone Into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tobular member to anchor the expandable 
tubular member to the preexisting stmcture, and axialiy displacing the expansion 
cone. In a preferred ernbodiment the fluidic niaterial corhprtees a barito plug^ In a 
prefenred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tobular 
rnember and an expansion cone into the preexisting structore, anchoring the 
expandable tutnilar member to the preexisting strudure by injecting a quantity of a 
hardenable fluidic material into the preexisting stnictore, at least partially curing the 
hardenable fluidic sealing material, and 
axialy displacing ittie expansion cone. 
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A method of coupling ap expandable tubular member to a preexistihg 
structure has also been descnl>ed that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

A method of coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stm^re, injecting a quantity 
of a first fluldtc material having a first den^ into the region of the preexisting 
structure outside of the expandable tubular menriber, and ir^ecting a quantity of a 
second fluidic material havirig a second densHy into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an Qxpandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and ah expansion cone into , the pree)dsting structure, anchoring the . 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion oone, and pressurizing an Inferior portion of the expandable tubular 
menrdter below the expansion cone. • 

A method of coupling an expandable tutujlar rhember to a preexisting' 
structure has also been described that includes placing the expandable tubular 
member and an e)q;>ansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

Ah apparsltus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular niernber. an anchoring 
device adapted to couple the expar\dable tubular member to the preexisting 
structure, and an expansion cone nfK>vably coupled to the expandable tubular 
member and adapted to radially expand the expandat>ie tubular member, including: 
a housing including a tapered first end and a second end. one or more gnx)ves 
formed In the outer surface of the tapered first end. and one or more axial flow 
passages fluidiciy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves, in a preferred embodiment, the grooves Include 
spiral grooves, in a preferred embodirnerit, the grooves are concentrated around 
the axial midpdnt of the tapered portion of the housing. In a prefenied embodirnent, 
the axial flow passages, include axial grooves. In a preferred embodiment, the axial 
grooves are spaced kpart by at least about 3 Inches in the circumf9rehtial direction. 
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In a preferred embodiment, ttie axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the t>ody to the grooves. In a preferred embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment the axial flow passages are positioned within the 
hiDusIng of the expansion cone. In a prefenred embodiment the axial flow passages 
extend from the tapered 'first end of the body to the grooves. In a prefenred 
embodiment the axial flow passages extend from the tapered first end of the biody 
to the second end of the body. In a preferred embodiment, the axial flow passages' 
extend from the siscond end of the body to the grooves. In a preferred ertibodlment 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment one or more of the axial flow passages include filters. In a 
prefemed embodiment the cross sectional area of the grooves is greater than the 
cross sectional area of the axial fiow passages. In a preferred embodiment the 
cross-sedimal area of the grooves ranges from about 2X10^ in^ to 5X10'^ in^ In a 
preferred embodiment the cress-sectionararea of the axial flow passages ranges 
from about 2X10^ in^ to 5X1 (T^ In^. In a preferred ernbodiment the angle of attadc 
of the first tapered end of the body ranges from about 10 to 30 degrem. in a 
preferred embodiment the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferred ernbodiment the angle of iriclination of the axial 
flow passages relative to the longitudinal axis of the expansion oone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a flrst shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 
shoulder positioned oh the other side of the flow channel having a third radius of 
cun/ature. In a preferred embodiment the first second and third radii of cun/ature 
are substantially equal. In a prefenred embodiment the axial flow passages Include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radii» of curvature, and a second shoulder 
positioned on the other side of the flow channel having a third radius of cunmture. 
In a preferred embodiment the first second and third radii of cun^ture are 
substantially equal. In. a preferred embodiment the second radius of curvature is 
greater than the third radius of cun^ture. 

An apparatus for coupling an expandable tubular memt>er to a preexisting 
structure has also been described that includes, an expandable tubular member, an 

115 



anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular nvember. In 
a preferred embodiment, the expandable tubular member includes: an annular 
member, having: a wall tNckness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfediOTS of less than about 8 % of 
the wall thickness, no failure fbr radial expansions of up to about 30 %, and no 
necking of the walls of the annular menrtber for radial expansions of up to about 
25%. 

An apparatus for coupling ah expandable tubular member to a preexisting 
stmcture has also been described that indudes ah expandable tubular member, an 
anchoring devtoe adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion pone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular number. In a preferred embodiment, the 
threaded oonnecdon Includes: one or rnore sealing members fbr sealing the 
interface between the first and second tubular rifiembers. In a prefenred 
embodiment, the threaded connection comprises a pin and box threaded 
connection. In a prefenred embodiment, the sealing nnembers are positk>r>ed 
adjacent to an end portion of the threaded connection. In a prefened embodinmnt, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connectk>n, and another one of the sealing members is not positioned adjacerit to 
an end portk)n of the threaded conhectton. In a preferred embodiment, the plurality 
of the sealing memt>ers are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus fbr coupling an expandable tubular niember to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular memberi In 
a prefenred embodiment, the expandable tubular member Includes: a layer of a 
lubricant coupled to the interior surfece of the tubular men^r. In a preferred 
embodiment, the lubricant, comprises a rnetallic soap. In a preferred embodiment, 

116 



the lubricant is selected from the group consisting of C4.ut)e-10, C-PHOS-58-M, arid 
C-PHOS-Sd-R. In a preferred embodiment, the lubricant provides a sliding friction 
coeffident of less than about 0.20. In a preferred embodiment, the lubricant Is 
chemically bonded to the interior surfece of the expandable tubular member. In a 
preferred embodbnent, the lubricant is mechanically bonded to the interior surface of 
the. expandable tubular member. In a preferred embodiment, the lubricant Is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred 6rTri)odiment« the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, atumbilicate and polyethylenepolyamine. 

An apparatus fw coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular memtler, an 
anchoring device adapted , to couple the expandable tubular memfaier to the 
preexisting structure, and an expansion cone movably coupled to the expandat>le 
tubular member and adapted to radially exparid the expandable tubular member. In 
a preferred etmbodiment» the expandable tubular member includes: a pair of tubular 
membere haying threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubutar members. In a preferred 
embodiment, the sealant Is selected from the group consisting of epoxies, 
thermosettirig sealing compouncte, curable sealing compounds, and sealing 
compounds ha>drig polymerizable materials. In a preferred embodiment, the sealant 
Includes an initial cure cycle and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a prefenred 
embodiment, the sealant is resistant to conventional wellbore fluldic materials. In a 
preferred embodiment, the material properties of the sealant are substantiaHy stable 
for temperatures ranging from about 0 to 450 T. In a preferred embodiment, the 
threaded portions of ttle tubular members indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expahdabte tubular member to a preexisting 
stnjcture has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nf)ovdbly coupled to the expandable 
tubular member and adapted to radially expand the idxpandable tubular member. In 
a prefenned embodiment, the expandable tubular mernber indudes: a pair of rings for 
engaging the preexisting strijcture, and a sealing element position^ between the 
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rings for sealing the interface between the tutnjiar n^mt)er and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
sbunlure has ateo been described that tndudes an expandable tubular member, an 
5 anchoririg device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular memtier and adapted to radially expand the expandable tubular member.. In 
a pieferred embodiment, the expandable tubular member includes one or wore 
slots. In a preferred embodirhent, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a noni>reexpanded portion of the tubular menA^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrjt>ed that includes an expandable tubular member, an 
anchoring device adapted to coufrie the exparKlable tubular member to the 

15 preexisting structure, and ari expansion cone mtivably coupled to the expandable 
tubulartnember and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexparKied portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the Intemnediate portion. 

An apparati^ fcx* coupling an expandable tubular member to a preexisting 
structure has also been described that includes an .expandable tubular mmber, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially e)qpi^nd the expandable tubular member, and a 
VQlveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device Is positioned above the expansion cone. In a 
prefenred embodiment, the outside diameter of the expansion oone is greater than 

35 the inside diameter of the expandable tubular menrter. In a preferred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandat)te tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting staicture. 

An apparatus for coupling an expandable tubular niember to a preexisting 
10 structure has also been described that includes a support nnember, an expandatrfe 
expansion cone coupled to the support member,, and an expandable tubular 
meinber coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred ennbodiment, 
the expandable tubular member includes one or more anchoring devices, in a 
preferred embodiment,' the expandable tubular member includes a slotted end 
portion. 

20 ATI apparatus for coupling an expandable tubular to a preexisting structure 

has also been de^bed that includes a support mernber, an expansion cone 
coupled to the support member, an expandable tubular member coupled to. the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in oppcKsing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that inductes a support member, 
I an expansion cone coupled to the support member, an expandable tubular mmber 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient sqolL In- a preferred embodiment, the resilient anchor includes 
oiie or more resilient anns. In a preferred emtuxJiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a prefenrBd 
embodiment, the resilient anchor Is adapted to miate with the expansion cone. 



liO" 



An expandable tubular member has also been described that indiKles an ^ 
expandable tubular body, one or more resilient panels ooupled to the expandable 
tubular body, and a release member releasably boupied to the resilient panels ^ 
adapted 1o control|ably release the resilient panels. 
5 . An apparatus for coupling an expandable tubular member to a preexisting ^ 

structure has also been describied that Includes a support member, 

an expansion cone ooupled to the support memfcfer. an expandable tubular member ^ 
ooupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spaces pivotally coupled to the 

10 expandable tubular member for engagirig the preexisting structure. In a prefenred 
embodiment, the apparatus forther includes one or more corresponding actuatore 
for pivoting the spikes^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, ^ 

15 an expansion cone coupled to the support nriember, an expandabte tubular rn^ . 
coupled to . the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more petal baskets pivotally ooupled 
to the expandable tubular member. In a preferred embodiment, the apparatus 
forther includes one or niore corresponding aduato^ 

20 Ah apparatus for coupling an expandable tubular member to a preexisting 

structure has also beerl described that includes a support member^ an expansion 
cone coupled to the support memt)er, an expandable tubular member coupled to the «^ 
9xpansion cone, including: a slotted portion preyided at me end of the expandable 
tubular member. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

striftAure has also been described that includes a support member, an expanston 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, arnl a mass ooupled to the end portion of the expandable tubular memt>er. 

30 In a prefened embodiment, tiie weight of the mass is greater ttian about 50 to 100 
% of the yieM strength of the expandable tubular rnember. 

An apparatus for coupling an expandable tubular member to a preexteting 
structure has also been described that includes a support member including a fluki 
passage, ari dxpanston cone coupled, to the support member, an expandable tubular 

35 member coupled to tiie expanston cone, a slip joint ooupled to the exparision cone, 
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an end plate coupled to the slip Joint, a fluid chamber coupled to the fluid passage, 
ttie fluid chamt)er defined by the interior portion pf the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
5 described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expanston cone Includes pressurizing 
at least ia portion of thQ Interior of the tubular member. In a preferred embodiment, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member In a prefenred embodiment, axially dispiadng the expansion cone 
includes: . applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 

15 displacing the expanslori cone indudes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular nnember radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applying direct radial pressure |o the tubular rheriiber includes applying a radial 
fbroe at discrete locatiohs. In a preferred embodiment, the preexisting structure 
includes a welltiore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting stmcture includes a 
structural support 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular mennber is coupled to the preexisting 
structure by the process of: positioning the tubular number and an expansion cone 
. within the preexisting structure, axially displacing the expansion cone, removing ttie 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially dispiadng ttie expansion cone ihdudes: pressurizing 
at least a portion of the interior of ttie tubular member. In a preferred embodiment, 
axially dispiadng the expansion cone indudes: injecting a fluidic material into tiie 
tubular memb^. In a preferred embodiment, axially dispiadng the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 enrd)odinnent, axially dispiadng the expansion oone indudes: dispiadng the 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubtdar member. In a prefemed embodiment, axlaliy displacing the expansion cone 
radiaOy expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodtrhent, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a preferred embodimentp the preexisting structure includes a pipeline. In 

10 a prefenred embodimertt, the preexisting stmcture includes a structural support 

AWiough this detailed description has shown and described illustrative 
embodiments of the invention, tills description contemplates a wide range of 
modifications, (friges, anct substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of ttte other 

15. features. Accordingly, it is appropriate ttiat readers should coristrue VhB appended 
daims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . An apparatus for coupling a tubular memt)er to a preexisting structure, 
comprising: 

an expandable tubular memben 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing including a tapered. first end and a second end;. 
10 one or nriore grooves fomned in the outer surfiaoe of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

2. The apparatus of daim 1, wherein the grooves comprise circumferential 
groovy. 

15 

3. The apparatus of claim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of claim 1 , wherein the gropves are concentrated around the 
axial midpioirit of ttie tapered portion of the housing. 

20 

& The apparatus of daim 1 , wherein the axial flow passages comprise axial 
girooves. 

6. The apparatus of daim 5, wherein the axial grooves are spaced apart by at 
25 least 3 Indies in the drpumferential direction. 

7. The apparatus of daim 5, wherein the axial grooves extend from the tapered 
first end of the body to the grooves. 

30 8. The apparatus of daim 5« wherein the axial grooves extend from the second 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves extend from the tape^ 
first end of the body to the second end of the body. 

35 ■ 
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1 0. The apparatus of daim 1 » wherein the axial flow passages are positioned 
within the housing of the expartskm oone. 

1 1 . The apparatus of daim 10, wherein the axial flow passages extend frbm the 
5 tapered first end of the body to the grooves. 

12. The apparatus of daim 10, wherein the a)dal flow passages extend from the 
tapered first end of the t)ody to the secx)nd end of the body. 

10. 13. The apparatus of daim 12, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

14. The appariartus of daim 12, wt^rein one or more of the flow passages 
indude Inserts having restricted flow passages. 
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1 5. The apparatus of daim 12, wherein one or more of the axial flow passages 
Indude filters. 



20. The apparatus of daim 1 . wherein the grooves are C9noentrated in a trailing 
edge portion of the tapered first end. 



16. The apparatus of daim 1 , wherein the cross sectional area of tiie grooves is 

20 greater than the cross sectiorial area of the axial flow passages. ^ 

17. The apparatus of daim 1 , wherein the cross-secUmal area of the grooves ^ 
ranges fifom 2X10^ inMo 5X10-^ Inl 

25 1 8. The apparatus of daim 1 , wherein the cross-sectional area of the axial flow 

passages ranges ftom 2X10^ in^ to 5X10"^ in*. ^ 

.19. The apparatus of daim 1 , wherein the angle of attack of the first tapered end 
of the body ranges from 10 to 30 degrees. 
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21 . The apparatus of claim 1 , wherein the angle of Inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 
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5 22. The apparatus of j^m 1 , wherein the grooves include: 
a flow channel having a first radius of curvature; 
a flrst shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius of curvature. 

23. The apparatus of dalm 22, wherein the flrst, second and third radii of 
curvature are substantially equal. . 

15 24. - The apparatus of dalm 1 , wherein the axial flow passages indude: 

a flow channel having a flrst radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder posittoned on the other side of the flow channel having a 
20 third radius of curvature. 

25. The apparatus of dalm 24, wherein the first, second and third radii of 
curvature are sut>stantially equal. 

25 26. The apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature: 

27. The apparatus of daim 1 . wherein the expandable tubular membejr indlides: 
an annular member, having: 
30 a wall thidcness that varies less than 8 %; 

a hoop yield strength that varies less than 10 %; 

Imperfectibns of less than 8 % of the wall thickness; 

no failure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expar^tons of up to 



35 25%. 
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28. The apparatus of daim 1 . wherein the expandable tubular meml)er includes: 
a first tubular rramber, 

a second tubular memben and 

a pin and box threaded connection for coupling the first tubuiar member to 
the second tubular member, the threaded connection Including: 

one or more sealing members for sealing the Interface between the first and 
second tubular men^rs. 

29. The apparatus of daim 28, wherein the sealing menibers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of daim 28. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

31 . The apparatus of daim 28, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the thfMded conned 

32. The apparatus of daim 1 . whefein the expandable tubular member Includes: 
a layer of a lubricant bonded to the interior surtace of the tubular member. 

33. The apparatus of daim 32, wherein the lubricant comprises a metallic soap. 

34. The apparatus of daim 32, wherein the lubricant Is selected from the group 
consisting of OLube-10. OPHOS^58-M. and OPH0$rS8-R. 

35. The apparatus of daim 32, wherein the lubricant provides a sliding friction 
coefRdent of less than 0.20. 

38. The apparatus of daim 32, wherein the lubricant Is chemically bonded to the 
interior si^oe of the expandable tubular member. 
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37. The apparatus of daim 32. wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 



38. The apparatus of daim 32, wherein the lubricant is adhesively bonded to the 
5 interior surface of the expandable tubular member. 

39. The apparatus of dairii 38. wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethyienepolyamine. 
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40. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a pair of tubular nnembers having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular merr^rs. 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 

r " * • 

consisting of epoxies, thermosetting sealing compounds, curable sealing 
oompouTKis, and sealing compounds having polymerizable materials. 



20 42. The apparatus of daim 40. wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretched up to 30 to 
40 percent without failure. 

25 

X 44. The apparatus of daim 40, wherein the sealant is resistant to conventional, 
welibore fluldic nnaterials. 

45. The appc^ratus of daim 40. wherein the material properties of the sealant are 
30 substantially stable for temperatures ranging from 0 to 450^F. 

46. The apparatus of daim 40, wherein the threaded portions of the tubular 
members tndude a primer for improving the adhesion of the sealant to the threadeid 
portions. 



35 
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47. The apparatus of claim 1 , wherein the expandable tubular member includes: 
a pair oT rings for engaging the preexistihg structure; and 

a sealing element positioned between the rings for sealing the Interface 
between the tubular ntember and the preexisting structure. 

5 

48. The apparatus of daim 1^. wherein the expandable tubular member Includes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 
10 a second preexpanded portion coupled to the intennediate portbn. 

49. The apparatus of daim 1, further comprising: 
a.valveable fluid passage coupled to the andioring device. 

15 50. ' The apparatus of daim 1 , wherein the anchoring device comprises an 
explosive anchoring device. ' 

51 . The apparatus of daim 1 , wherein the expandable tubular member Indudes 
one or more shape menriory metal inserts; and the apparatus includes a heater in 

20 opposirig relation to the shape rnemory nrietal inserts. 

52. The apparatus of daim 1 , whebin the anchoring device Indudes a resilient 
anchor coupled to the expandable tubular member. . 

25 53. The apparatus of daim 52, wherein the resilient anchor indudes: 
a resilient scroll. - 

54. The apparatus of daim 52. wherein the resUlent anchor indudes: 
one or more resilient arms. . 

30 

55. The apparatus of daim 52, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient anchor is adapted to mate 
35 with the expansion cone. . 
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57. The apparatus of daim 1, wherein the expandable tubular member includes: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
oontrollably release the resiltent panels. 

58. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting structure. 

59. The apparatus of daim 58. further induding one or more conresponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member Jnduding: . 

one or more petal baskets pivoteliy coupled to the expandable tubular 
member. 

61 . The apparatus of daim 60, further induding one or more conresponding 
actuators for pivoting the petal baskets. 

62. ' The apparatus of daim 1 , further oomprisiing: 

a support menriber induding a fluid passage, the expanston cone coupled to 
the support member, ttie e.)9andable tubular memt>er coupled to the expansbn 
cone; 

a slip joint coupled to the expanston cone; 
an end plate coupled to the slip Joint; 

a fiuki chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a slotted end pdrtton. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular memfaier by 
pulBng the expansion cone through the tubular member, and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of claim 1 , wherein lubricating the interfeice between the 
expansion oone and the tubular member Includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
IS expansion cone and the tubular member: 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oeritipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion, oone. 

5. The method of daim 2, wherein the injectihg indudes: 

injeding lubricating fluid into the area around the axial midpoint of a first 
2^ tapered end of the expansion cone. 

6. The method of daim 2. wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of dairh 2, wherein the Injecting indudes: 

injecting lubricating fluid into a tapered first end arid a second end of the 
expansion oone. 
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8. 



The rnethod of daim 2, wherein the injecting Indudes: 
injecting lubricating fluid into an interior of the e)q>ansioh cone. 
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9. The method of daim 2. wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of daim 2, wherein the injeding indudes: 

injecting the lubricating fluid Into a plurality of discrete locations along the^ 
trailing edge portion. 

1 1: The method of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudllb;and 
DrillN-Slid. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Slld: 

14. The method of daim 1, wherein lubricating the interface between the 
expansion cone and tiie tubular member indudes: 

coating ttie interior surfece of the tubular member with a lubricant, 

15. The method of daim 1 » wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to tiie interior surface of the tubular 
meml)er. 

16. The method of daim 14. wherein the lubricant comprises a metallic srap. 
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17. The method of daim 14. wherein the lubricant is selected from the group 
consisting of OLut)e-1 0. C-PHOS-58-M. and C-PHOS^58-R. 

f 

18. The method of daim 14, wherein the lubricant provides a sliding fridion 
5 coefficient of less than atxHit 0.20. 

19. The method of daim 14, wherein the lubricant Is chemically bonded to the 
interior suif aces of the tubular members. 

10 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
Interior surfaces of the tubular members. , 

21. The method of dairh 14, wherein the lubricant Is adhesively bonded to the 
Interior surface of the tubular hnembers. 

'15 . • ■ ; ' ' 

' 22. The method of daim 14, wherein the lubricarit iridudes epoxy, molybdenum 
. disulflde, grephite, alurninum, copper, alumlsllicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the tubular member by 
25 pulling the expanston cone through the tubular member, 

wherein the tubular mefnt)er indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8% of the wall thickness; 

no failure for radial expanstons of up to about.30%; and , 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injeding a lubricating fluid Into the preexteting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axiatly displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular mernber and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular nnember to the preexisting structure; and 

axlally displacing the e)9>ansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealihg the interface between the first and 
second tubular members. 

27. The mettKxJ of daim 26. wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing mernbers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The nwthod of claim 26, wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure: and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions tiiat are coupled .to one another by the process 
of: coating the ttireaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
. curing the sealant 

20 32. the method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
oonripounds, and sealing compounds having polyn^ 

33. The method of daim 31 , further induding: 

25 . initially curing the sealant prior to radially expanding the tubular niemb^ 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein ttie sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. . 

35. The method of cteim 31 , wherein the sealant Is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31, wherein the material properties of the sealant are 
8ut>stantially stable for temperatures ranging from about 0 to 450 ^. 

37. The method of daim 31 , further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular members with the sealant. 

38. The method off daim 37, wherein the primer indudes a curing catalyst. 

39. The method of daim 37, ^rein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer indudes a curing catalyst 

41 . A method of coupling a tutnjiar member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
stnidure; 

ar)choring the tubular member to the preexistirig structure; and 
axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. Amethodof coupling a tMbuiar member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexteting structure: 

anchoririg the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cprie relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubuiarnnerri>er indudes one or more slots! 
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43. The method of daim 42, wherein the stots are provided at a preexpanded 
portion of the tubular memt)er. 

5 44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular memt>er. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

10 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion Qpne tiirpugh the expandable tubular member; 
15 * wherein the tubular member indudes: 
a first preexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a secdrtcl preexpanded portion coupled tp the intermediate portion. 

20 

46. A rnethod of coupling a tubular rheniber to a preexisting structure, 
comprising: 

(positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular menriber to the preexistirig structure; and 

axially displacing the expansion cone relath^ to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force indudes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axjal force is provided, on a 
periodic basis.. 

35 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

anchoring the tubular membiBf to the preexisting stnjcture; and 
axially displadng the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51 . Wherein pushing the expansion cone ihdudes: 
injecting a pressurized fluidic material into contad with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure. 
COTiprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting strudure; 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fiuldic sealing mdXmal between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular nf)eririber and an expansion oone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting stirudure by increasing the 
size of the expanston cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. . A method of coupling ah expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisUng 
structure, comprising: 

positioriing the tubular member and an expansion cone within tiie preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion oone relative to the tubular member. 

58. A nriethod of coupling an expandable tubular to a preexisting structure/ 
30 comprising: 

fixing the position of an expansion cone within ttie preexisting| structure; 
driving the expandable tubular rnember onto the expansion cone in a first 
direction; and 

axially displiacing the expansion cone in a second direction relative to tiie 
35 expandable tubular member, 
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wherein the first and seoond directions are different. 

59. A method of coupling an expandable tubular member to a preexisting 
sbucture. comprising: 

pladng the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member, an expansion cone, and ah anchor 
into the preexisting structure; 

anchoring the expandablie tubular member to t^ preexisting structure by: 
. pivoting one or nKXB engagement elements; and 
axially displadng the expansion cone. 

61 . The method of daim 60; wherein pivoting the engagement elements . 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivpting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagernent elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular niember and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axialty displacing the expansion cone. 



65. The method of daim 64, wherein the fiuidic material comprises a barite plug. ^ 
5 66. The method of dalm 64. wherein the fiuidic material comprises a flex plug. ^ 

67. A method of coupling an expandat}letutiularmenrtf)er to a preexisting ^ 
structure, oomprisihg: 

positioning the expahdat>le tubular memt)er and an expansion oone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture by 
injecting a quanftty of a hardenable fiuidic nriaterial into the preexisting structure; 
at least partially curing the hardenable fiuidic sealing material; and 
axiaiiy displacing the.expansion oone. 

15 ■ - . 

68. A method of coupling an expandable tubular nrienf4!>er to a preexis^^ 
structure, comprising: 

placing the expandable tubular nnenriber and an expar^^ 
preexisting structure; and ' 
20 applying an axial force to the expandable tubular nriember in a downward 

direction. - 

. 

69. A nrrethod of coupling an expandable tubular member to a preexisting 

structure, comprising: ^ 
25 placing the expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fiuidic material having a first density into the 
region of the preexisting stnjcture out^e of the expandable tubular member; and ^ 
injecUng a quantity of a second fiuidic material having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 
. wherein the seoonid density is greater than the first density. 

70. A method of coupling an expandable tubujar niember to a preexisting 
structure, comprising: 

■ 1 
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placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting striKiture; 

applying an axial lorce to the expansion cone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71. A niethod of coupling an expandable tubular niemt)er to a preexisting 
structure, comprising: ' 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the exparidable tubular member. 

72. An apparato for coupling a tubular member tq a preexisting structure, 
comprising: ' ^ 

an expandable tulHJlar member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nK)vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, Including: 

a housing including a tapered first end and a second end; 

one or more grooves fomned in ttie outer surface erf the tapered first end; and 

one or more axial flow passages fluidicly coupled to ttie grooves. 

73. Thei apparatus of daim 72. wherein ttie grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein tiie grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of ttie tapered portion of ttie housing. . 

76. The apparatus of daim 72. wherein ttie a)dal flow passages comprise axial 
grooves. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the ctrcumfefential direction. 



78. The apparatus of daim 76, AA^rein the axial grooves extend from the 

5 tapered first end of the body to the grooves. . 

79. The apparatus of daim 76, wherein the axiai gnxives extend from the ^ 
second end of the body to the groove. 

10 80. Theapparat&^of daim 76, wherein the axiiad grooves extend from Ite 
tapered first en^ of the body to the second end of the body. 

81. The apparatus of daim 72, wherein the axial flow passages are pqsitk^ 

within the hcHJSing of the expansion cone. H 

15 

82. The apparatus of daim 8l\ wherein the axial flow passages exle^ ^\ 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend from the 

20 tapered first end of the body to the second end of the body. -\ 

84. The apparatus of claim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 

inserts having restricted flow passages. ^ 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
Indude filters. 

30 

87. The apparatus of daim 72, wherein the crpss sectional area of the grooves is 
greater than the cross sectional arra of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-secUonal arra 

35 ranges from at)oul2X1(r* in* to 5X10* In* -» 
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89. The apparatus of claim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1 0"^ in^ to 5X1 0*^ in^ 



5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the Ixxly ranges from at>out 10 to 30 degrees.. 

91. The apparatus (rfdaim 72, wherein the grooves are concentrated in a trai^^ 
edge portion of the tapered first end. 

10 

92. . The apparatus of daim 72. wherein the angle of indlnation of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attadc of the first tapisred end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 

a flow channel having a firsi radius of curvature; 

a first shoulder positioned on one side pf the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positloried on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of dalrn 95, wherein the first, second and third radii of 
cun^ture are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone rnovably coupled to the expandable tubular member and 
1 0 adapted to radially expand the expandable tubular mernber; 

wherein the expandable tubular member iridudes: 

an annular member, ha>^rig: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less thari about 10 %; 
15 imperfectionsof less than about 8% of the wall thickness; 

no feilure for radial expansions of up to-abput 30 %; and 

no neckirig of the walls of the annular member for radial expansions of up to 
about25%. 

20 99. An apparatus for couplirig an expandable tubular member to a preexte^ 
* strudure, comprising: 

an expandatrie tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular rnember indudes: 

a first tut)ular member, 

a second tubular memt}er; and 
30 a threaded connection for coupling the first tubular mernber to the second 

tubular member, the threaded connection induding: . 

one or nriore sealing members for sealing the interface between the first and 
second tubular members. 
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100. . The apparatus of daim 99, wherein the ttireaded connection comprises a 
pin and box threaded connection. 

101. The apparatus of daim 99, wherein the sealing memt}ers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99. wherein one of the sealing memt>ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing niemt)ers is not positioned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of daim 99, wherein a plurality of the sealing memt)ers are 
positioned adjacent to an end pcidton of the threaded connection. 

104. An apparatus for coupling an expandat>l6 tubular mennb^r to a preexisting 
stnicture, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

1 05. The apparatais erf daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PriOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding friction 
ooeffident of less than about 0.20. 

108. The apparatus of daim 104» wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular number. 

110. Tte apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

Ill The apparatus of daim 110. .wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisillcate and 
poiyethytenepoiyamine. 

10 

112. Ari apparatus for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

an expandable tubular member, 

an anchoririg device adapted to couple the e>q3andable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tutHiIar members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within ttie threaded portipns of the Ujbular members. 

113. The apparatus of daim 1 12, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable seating 

25 compounds, and sealing compounds having pdymerizable rhaterials. 

1 14. The apparatus bf daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of claim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112, wherein the sealant is resistant to conventional 
wellbpre fluidic nnaterials. 

35 
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1 1 7. The apparatus of daim 1 1 2, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 

1 18. The apparatus of daim 1 1 2, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stnidure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the pree)dsting structure; and 

an expansion cone movaUy coupled to the expandable tubular member and 
adapted to'radially expand the expandable tubular memben 

wherein the expandable tubular member Indudes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element posltlphed between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes one or more sjots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. . 

1 22. The apparatus of datm 120, wherein the slots are provided at a non- 
preexpanded portion of )hB tubular member; 
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1 23. An apparatus for coupling an expandable tubular meniber to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting struc^re; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand ttie expandable tubular ntember; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 ari intermediate portim coupled to the first preexpanded portion including a 

sealing element; and 

a second preeixpanded portion coupled to the intenhediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
IS. • structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, and 
a valveable fluid passage couplcki to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support noember; 

a seooruJ support memt)er coupled to the first support memt)er; 

an expansion cone coupled to the first support member; 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting staicture; 

wherein the anchmng device is positioned above the expansion cone. 

126. The apparatus of dalm 1 25, wherein ttie outside diameter of the expansion 
cone is greater than the inside diamdter of the expandable tubular member. 
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127. Th6 apparatus of daim 1 25, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 1 28. Ah apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member, 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
10 an expandable tubular rhember coupled to the expansion cone; and 

an explosive anchoring devioe coupled to the second support member 
adapted to couple the expantdable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, conriprising: 

a support miember; . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131. The apparatus of daim 1 30, wherein the expandable tubular member 
indudes one or more anchoring devices. 

1 32. The apparatus of daim 1 30, wherein the expandable tubular niember 
30 Indudes a slotted end portion. . 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
conrvrisihg: 

a support nriember, 
35 an expansion cone coupled to the support member; . 
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an expandable tubular member coupled to the expansion cone Including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal Inserts. 

5 

134. An apparatus for coupPtng an expandable tubular member to a preexisting 

structure, comprising: ^ . 

a support member; 

an expansion cone coupled to the support member, ^ 
10 an expandable tubular meriiber .coupiejd to the expandable expan^^^ 

and 

a resilient anchor coupled to the expandable tubular n(ierrdt>er 

* r 

135. The apparatus of dalm 134, wherein the resilient anchor indude^^ . 
IS a resilient scriDll. 

136. The apparatus of dalm 134, wherein the resilient anchor indudes: 

one or more resilient arms. ^ ^ 

20 137. The apparatus of dalm 134, wherein the resilient anchor 
one or more resilient radially oriented elemertts. 

1 38. The apparatus of daim 1 34, wherein the resilient anchor Is adapted to mate . 

with the expansion cone. ^ 

25 

139. An expandable tubular member, oxnprislng: 
an expandable tubular tiody; 

. one or more resilient panels cdiipled to the expandable tubular body; and 
a release member relea8at)ly coupled to the resilient panels adapted to 
30 controllably release the resilient panels. 

■ ■ ^ , n 

140. An apparatus for ooupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

35 an expansion cone coupled to the support member, . -n 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of dalm 140, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. ' An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansk>n pone coupled to the support member, 

an expandable tubular merhber coupled to the expandable expanskm cone; 

15 and 

an anchor coupled to the expandable tutHJiar member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
nriember. 

20 143. The apparatus of daim 142. furtiierinduding one or more conresp(^ 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member, 

an expansion cone coupled to the support memt)en 

an expandable tubular member coupled to the expansion cone, including: 

a stotted portion provided at one end of the expandable tubular member. 

30 145. An iapparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
an expansion cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support mefnt)er and an end portion of the 

expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tut)ular member to a pree)d5ting 
structure, comprising: 

a support member including a fluid passage; ' 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portioh of the expandable tubular member between the expansion cone 
and the ertf plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 

. structure; 
axially displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion €ff the interior of the tubular menhber. 

149. The method of daim 147. wherein axially displadng the expansion cone 
includes: 

injecting a fluidic material Into the tubular rnember. 

150. The niethod of ctadm 147, wherein axialiy displadng the expansion cone 
includes: 

152 



applying a tensile foroe to the expansion cone. 
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1 51 . The method of datm 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular menil)er. 

152. The.niethod of daim 147, wherein a}dally displacing the expansion cone 
includes: 

displacing the expanston cone out of the tubular member. 

153. The mdthod of daim 147, wherein axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147. wherein applying direct radial pressure to the first 
15 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member Indudes applying a radial force at discrete locations. 

20 156. The method of daim 147. wherein the preexisting structure indudes.a 
wellbore casing. 

157. The nnethod of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The rnethod of daim 147, wherein the preexisting structure indudes a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular memt^r is coupled to the preexisting structure by ttie 
process of : 

positioning the tubular member and an expansion cone witiiin ttie preexistir^ 
structure; 

35 axially displadng the expansion oone; 
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removing the expansion cone; and 

appiytng direct radial pressure to the tubular memt>er. 

160. The apparatus of daim 159, wherein axially displacing the expansion cone 
5 Includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of dalm 159. wherein axially displacing the expansion cone 
ndudes: 

10 injectir^g a fluidtcrnaterial into the tubular nienr^ 

162. The apparatus of daim 159, wherein axially displadng th? expansion cone 
indudes: 

applying a tensile foroB to the expOTsion cone. 

15 

163. The apparatus of dalm 159. wherein axially displadng the expansion cone 
indudes: 

dlspiadn9 the expansion cone into the tubular member. 

20 164. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of claim 159. wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 1 59, wherein applying dirert radial pressure to the 
tubular member radially e}jpands the hJbular niember by 

30 167. The apparatus of dalm 159, wherein applying direct radial pressure fo the 
. tubular member indudes applying a radial force sAdtecrete k^ 

168. The apparatus of daim 159, wherein the preexisting structure Indudes a 
weHbore casing. 

35 
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169. The apparatus of daim 159. wherein the preexisting structure includes a 
pipeline. 



170. The apparatus of daim 159, wherein the preexisting structure indudes a 
5 stmdural support 

171 A system for coupling ah e}g)andable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member iand an escpansion cone within the 
10 preexisting structure; 

means for anchoring tiie tubular member to the preexisting structure; 
means for axially displadng the expansion cone relative to the tubular 
> member by pulling the expansion cone through the tubular member, and 

means for lubricating the interface between ttie expansion cone and the 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interfooe 
between the expansion cone and ttie tubular member indudes: 

means for injecting a lubricating fluid into ttie trailing edge of the interface 
20 between the expansion cone and ttHT tubular member. 

173. Tto systern of daim 172, wherein ttie lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipoise. 

25 174. The system of daim 172, wherein ttie injecting indudes: 

injecting lubricating fluid into a teperM end of ttie expansion cone. 

175. The system of daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tepered end of ttie expansion cone. 

176. The system of dalnri 172. wherein ttie means fbr injecting indudes: 
means for irijecting lubricating fluid into a second end of ttie expansion cone. 

35 177. The system of daim 172, wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end n 
of the expansion cone. 

178. The system of daim 172, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

179. The.systemofdaim 172, wherein the mMnsfwinJeii^nglndu^^ ^ 
means for injecdng lubricating fluid through ari outer surface of the ex^ 

cone. 

10 

180. The system of daim 172. wherejn the means for injecting includes: 
means for Injecting the lut)rlcatlng fluid Into a plurality of discretely 

along the trailing edge portion. 

15 181. The system of daim 172. wherein the lutHicating fluid comprises: 

drilling mud. "1 

182. The system of dsdm 172. wherein the lul)riqatkig fluid furt^^ 
TorejTrimill; 

20 EPMudlib:and 
Driiir^-Slid. 

183. The system of daim 172. wherein the lut)ricating fluid comprises: 
TorqTrimlli; . 

25 EPMudlib;and 
DrillN-Siid. 

164. The system of daim 711. wherein the rneans for iut)ricating the. interface 
twtween the expansion cone and the tutMilar memt)er indudes: 
30 nroans for coatihg the interior surface of the tut)uiar member with a liA^ 

185, The system of daim 171. wherein the means for lubricating the Interface 
between the expansion cone and the tubular member Indudes: n 
means fbr coating the interior sufibce of the tubulwrnemberwAh a fi^ 

35 . ofalubrtcah^and . 
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p means for apptying a second part of the lubricant to the interior surface of the 

tubular memt>er. 

1 86. The system of daim 1 84, wherein the lubricant comprises a metallic soap. 
5 ■ 

187. The system of daim 184, wherein the lubricant is seleded from the group 
' ^ consisting of C-Lube-IO, C-PHOS-58-M, and C-PHOS-58^^. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
^ 10 coefficient of less than about 0.20. 

r 189. The system of daim 1 84, wherein the iubrfcant is chenrtically bonded to the 

interior siurfaoes of the tubular members. 

i 

15 190. Thesystemof claim 184. wherein the lubricant is mechanically bonded to the 
r- interior surfaces of the tubular mismbers. 

191. Thesystemof daim 184, wherein the lubricant Is adhesively bonded to th^ 
iriterior surfece of the tubuiar nnembers. 

r- 20 ^ 

192. The system of daim 184, wherein the lubricant indudes epoxy, moiyt)denum 
^ disulfide, graphite, aluminum, copper, alurhisiiicate arid polyethylenepolyarhlne. 

193. A system for coupling a tubular memfaier to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting, 
structure; 

anchoring the tubular member to the preexisting structure; and 
P axially dispiadng the expansion cone relative to the tubular nriember b^ 

30 pulling the expansion cone thipiqh the tubular rnemben 
p wherein the tubular member indudes: 

an annular member, induding: 
r- a waD thickness that varies less than about 8%; 

a hoop yield strength that varies less than at)out 10 %: 
^ 35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
« about 25%. 

5 194. A system for coupling a tubular member to a preexisting stnicture, 
comprising: 

Injecting a lubricating flukl into the preexisting stmcture; 
positioning the tubular member and an expansion cone within the preexisting 
stmcture; 

10 anchoring the tubular member to tto preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
puBing the expansion cone through thetubular member. 

195. The system of daim 194. wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 



196. A system forobupling an expandable tubular member to a preexisting 
stmcture, comprising: ^ 
means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubularnr^mber includes: 

a first tubular member, 

a second tubular member, and 

a threaded cmnectton for coupling the first tobularrnen^ 
30 * tubiidarniennber, the threaded connection indudi^^^ 

one or nrK)re sealing rnernbers for sealing the briterfaoe between the first and 

second tubular members. 
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197. The system df cteini 196. wherein the threaded connecUon cornprises a pin 
and box threaded connecfion. 
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198. The system of daim 1 96, wherein the sealing mennt)ers are positioned 
adjacent to an end portion of the threaded connection. 
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5 1 99. The system of daim 1 96, wherein one of the sealing meml)ers is posittoried 
adjacent to an end portion 6f the threaded connection; and wherein another one of 
the seating members is not positioned adjacent to an end portion of the threaded 
connection. 

10. 200. The system of daim 196. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular rnember to the preexisting 
structure; and 

means for axially dis^pladng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member 

wherein the expandable tubular member indudes a plurality of tubular 
membens having threaded portions that are coupled to onQ another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of daim 201 ..wherein the sealant is selected from the group 
30 consisting of efpoxies, thermosetting sealing contpounds. curable sealing 

oornpounds. and sealing compounds having polynrierizabie niate^ 

203. The system of daim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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rroans for finally curing me sealant after radially expanding the tubular 
members. 



204. The system of daim 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 . wherein the sealant is resistant to cortventional 
weilbore fluldic materials. 

10 206. The system (rf daim 201. wherein the material properties of the sealant are 
substantially stable fbr temperatures ranging from about 0 to 450 V. 

207. The system of daim 201, further induding: 

means for applying a primer to the threaded portions of the tubular members 

19 prior to coating the threaded portk>ns of the tubular memto^ 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is^ applied to the threaded 

20 portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst 

25 211. A system for coupling a tubular nriember to a preexisting stnJcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexteting 
structure; 

anchoring the tubular menr^ to the preexisUng structure; and 

30 axiailydispladng the expansion a)ne relative to 

pulBng the expansion cone throi^hthe expandable tubular memb^^^ . 
wherein the tubular member indudes: 
a pair of rings for engaging the preexteting structure; and 
a seayng element positioned between the rings fbr sealing the interface 

35 between the tubular rnernber and the preexisting structure. 
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21 2. A system for ooupltng a tubular meirit)er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexteting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular menfiber includes one or more slots. 

10 

213. The system oT daim 212, wherein the slots are provided at a preexpanded 
portion or the tubular member. 

214. The system of claim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. . 

215. A system for coupling a tubular mentt)er to a preexisting structure, 
oomprisingi 

positioning the expandable tubular niember and an expansion cone within 
20 the preexisOng structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular mernber; 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intemtediata portion coupled to the first preexpanded portion including a 
sealing element; and 

a secoTKj preexpanded portion coupled to the intenrnediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandaUe tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
Wherein the axial force includes: 
5 a substantially constant axial force; and 

an increased axial force. 

217. The system of dalm 216. wherein the Increased axial force is provided on a 
periodic basis. 

10 

218. The system of claim 216, wherein the Increased axial force is provided on a 
random basis. 

219. The system of dalm 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 

220. A system for ooupHng a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially dlspladng the expansion cone relative to the expandable 

tubular .member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221. The system of dalm 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluldic material into contact with the 
expansion cone. 

30 

222. A system for coupling a tubular nriennber to a preexisting stmdure^ 
comprising: 

means for posWpning the tubular member and an expansion cone within the 
preexisting stmctore; 
35 nneans for anchoring the tubular rnernber to the pr^ 
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means for axially displacing the expansion cone relative to the tubular 
memt)er by pulling the expansion cone through the expandable tubular member; 
and 

means for injecting a curable fluidic sealing material between the tubular 
S member and the preexisting structure prbr to axially displacing the expansion cone. 

223. A system for coupling a tubular nr^mber to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisttng structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expanston cone; and 

means for axially displacing the expansion cone relative to the tubular . 
member by pulling the expansion cone through the tubular member. 
15 • . 

224. A system fbrooupUng a tubular rnember to a preexisting structure, 
comprising: 

means for positibning the tubular member and an expansion cone within the 
. preexisting structure; ' 
20 nrieans for anchoring the tubular nnember to the preexisting strucU^ 

heating a portion of the tubular member and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expar^on cone through the tubular member. 

25 225. A system for coupling an expandable tubular rnember to a preexisting 
structure, comprteing: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positk)nlng the anchoring device above the expansiori cone; 
30 rtieans for anchoring the expandable tubular member to the preexisting 

stnjcture using the anchoring device; and 

means for axially displacing the expansion cone. 

228. A system for coupling an exparidable tubular member to a preexisting 
35 structure, comprising: . 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displadng the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

structure; . 

means for driving the expandable tubular rromber onto the expansion cone 
in a first direction: and 

means for axially displadng the expansion cone in a second direction relative 
15 to the expandable tubular member, 

wherein the first and second directions are difterent 

228. A system for coupling an expandable tui)ular member to a preexisting 
stnidure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting stnjcture; 

means for releasing the resilient anchor, and 
means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an exparidable tubular member to a preexisting 
structure, comprising: ' 

means for placing the expandable tubular rnernber, an expansicm cone, and 
an anchor into the preensting structure; 
30 nrieans for anchoring the expandable tubular member to thd 

stnichjre that inductes means for pivoting one or more engagement elements; and 
nwans for axially dispiadrig the expansion cme. 

230. The system of dalm 229. wherein the meariis for pivoting the engagement 
35 elements indudes: 
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means for actuating the engagement elements. 

231 . The system of daim 229. wherein the n^ns for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fiuldic material onto the engagement 

elements. 

232. The system of dalm 229. wherein the means for pivoting the engagement 
elements includes: 

Id means for displacing the expandat)ie tubular memt)er. 

233. A system for coupling an expandable tubular member to a preexisting 
stnicture* comprising: 

means for pladng the expandable tubular member and an expansion cone 
IS into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandabte tubular 
member to anchor ttm expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. . 

20 234. The system of daim 233^ wherein the fluidic material comprises a barite plug. 

235. The system of dalm 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular nrtember arid an expansion 
cone into the preexteting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material Into the preexisting 
30 structure; 

means for at least partially curing ttie hardenable fluidic sealing material; and 
means for axially displadng ttte expanston cone. 

237. A system for coupling an expandabto tubular member to a preexisting 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion conia 
within the preexisting stnjcture; and 

means for applying an axial force to the expandable tubular memt)er In a 
downward direction. 



238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

mearts for placing the expandable tubular member and an expanskHt cone 
within the preexisting stnjcture; 
10 means fw injecting a quantity of a first fluidic nriaterta^ 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the.e)9>andable tubular member below the expansion cone; 
15 ' whereHn the second density is greater than the first density. 

239. A system for coupling an expandable tubular ntember to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
. structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the exparulable tubular member 
25 below ttie expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 Into the preexisting structure; and 

means for applying an bSal force to the expandat)le tubular member. 

241. Asystemfbrcouplir^atubuliarrnennbertoapreexi^ 
comprising: 
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means for positioning the tubular member and an expansion oone within the 
preexisting structure; 

means for axially displacing the expansion cone; l 
means for removing the expansion cone; and 
S means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion oone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 merrt>er. 

243. The system of daim 241 , wherqin the means for axially displadng the 
expansion cdrie indudes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241. wherein the nieans for axially displadng the 
expansion oone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expanston cone indudes: 

means fbr displadng the expansion cone into the tubular member. 

246. The system of claim 241 , whereini the means fbr axially displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular merrtber. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone nsidially expands the tubular mennber by about 10% to 2Sfib. 
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248. The s^tem of daim 241 . wherein the means fbr applying direct radial 
pressure to the fir^ tubular member radially expands the tubular nnember by up to 
about5%. 
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249. The system of dalm 241 , wherein the means for appiying direct radial 
pressure to the tut>ular memt)er includes means for applying a radial force at 
discrete, locations. 

5 250. The system of dalm 241 , wherein ttie preexisting structure indudes a 
welit)ore casing. 

251 . The system of dalm 241 , wherein the preexisting structure Indudes a 
pipeline. 
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252. The system of dalm 241 . wherein the preexisting structure Indudes a 
strudural support. 
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